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DEFINITIONS
IDA publishes the following documents to report the results of Its work.

Reports
Reports are the most authoritatIve and most carefully considered products IDA publishes.
They normally embody results of major projects which (a) have a direct bearing on decisions

-, affecting Major Programs, Or (b) address Ismus at significant coReam to die Executive
Branch, the Congress and/or the public, or (c) address Issues that have significant economic
Implications. IDA Reports are reviewed by outside panels of experts to ensre their high
quality and relevance to the problems studied, and they are released by the President of IDA.

Papers
Papers normally address relatively restricted technical or policy issues. They communicate
the results of special analyses, Interim reports or phases of a task, ad hoc or quick reaction
work. Papaers are revtewed to ensure that they meet standards similar to those expected of
refereed papers In professional journals.

Memorandum Reports
IDA Memorandum Reports are used for the convenience of the sponsors or the analysts to
record substantive work done in quick reaction studies and major interactive teschnical support
activities; to make avaiiable preliminary and tentative results of analyses or of working
group and panel activities; to forward Information that Is essentially unasayzed and uneval-
usted: or to make a record of conferences, meetings, or briefings, or of data developed In

the course of an investigation. Review of Memorandum Reports is suited to their content
end intended use.

The results of IDA work are also conveyed by briefings and Informal memoranda to sponsors
and others designated by the sponsors, when appropriate.

I-The work reported In this document was conducted under contract MDA 903 84 C 0631 for
the Depariment of Defons. The publication of this IDA document does not indicate endorse-
ment by the Department of Defense, nor should the contents be construed as reflecting the
official position of that agency.[This Memorandum Report Is pubishied In order 1 make available the material If contains
for the use and convenience of Interested parties. The materiat has not necessarily been
completely evaluated and analyzed, nor subjected to IDA review.

Approved for public release; distribution unlimited.
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Prerace

The purpose of MDA Memorandlum Report M4-308. Proceedings of the Strategic
Initlatlve Organlzatlon (S,,DIO) Tool Fair. Is to make available Information
provided to IDA by the SDIO Tool Fair participants. This Information was
used during the selection process which leadl to Lhe Tool Fair.

The Importance of this document Is based on fuiflling the objective of Task
Order NIDA9O3 S-1 C 0031: T-R5-4122, 5DIO Software Technology IntVratiuii
Plan. which Is to generate a list of software environments /tools to be
acqluired and evaluated.- 4-308 will be usedl as a starting point In the
formal evaluation of "off the shelf" products that support the dIevelopment.
greneratIon. simulation. or evaluation of systems described In the Ada pro-
gramming. langutage and SA/PDL. an Ada-based Process Description Language.

Asa memorandum Report. -M-308 Is dlirected towards the SDIO Programn
Orrlce.
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Introduction

This document contains responses by Strategic Defense InitiatIve Organization

- (SDIO) Tool Fair partlclpants to questlons posed by The Institute for Derense

- Analyses (IDA).

- IDA received a request from the SDIO to review Automated System Design

Languages/Nlethodologles (SDLs). The goal was to evaluate these produlcts alid

- €determilne thei applicability to the task of specifying system and BN [/C:3

- rchitectures.

, To)l Fair was organized to famillarize IDA. SDIO. SDIO contractors,. amI

(ther Interested partles with the tools and environments currently avail:ble.

To generate a list of' products for participation In the Tool Fair. IDA

* published a Sources Sortrgh. announcement In the Commerce Business Daily

(CBD) on November 11. 1086. (A copy of that announcement appears oi

*- .the lkollowIng page.) A number of responses to the CBD announcement were
reelve( . and from those a group ot tools was selected for Inclusion In the

SDIO Tool Falr held January 26-27. 1087. IDA recognizes that (1) not everv
P tool ven(dor wam aware of the CBD announcement. Thus. It Is possible Ilti

onre very good tools were not represented at the Tool Fair a.nd (2) the

,-elertiop of participants In the Tool Fail- wa-s based entirely on Information

, lprovi le I to IDA by the tool vendors.

The next step In this evaluation of tools and environments for the SDIO Is a

more thoroulgh and formal analysis of not only the products represented it
' the Tox)l Fair. but also any applicable tools and environments that, may lmve

,een overkx)ked durlilg the preliminary evaluation.
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.-. ' 1801 N. Beiure~mrd , t reer
.Xiexandiak. V-A 22311
.-,ATN: Deborah 1leystek

SDI SSTENI DESIGN TOOL FAI1R(SO)hspeieda .Vi

Process IDescription La-nguage (PDL) am a required formal presentation for
I descriptions of system anl BNI/C'3 architectures. This PDL Is to provide the

' -"-tbals tor (leshtni refinement, and enhancement -- a typical role for existing
pProgramii Des.ign Languages. It Is also, however, to be ulsed to prodluce Input

to svsteni andl sublsystemn simulationis in an aultomatedl manner.

'te P DL is a rers i to krilabsmn only. It has an adIvantage In that It
* Les not require the use of1 any specifle (Iesign methodology It has Ilisail-

%*ivanaes In that It Is not. useir riendl<- (for non-Ada programmers) aiid
s-ince it is ilethiod)ogy indlependient. does not pl'ovide a variety of tools to

- assistin producing and v'isualizing designs.

'FThe S-DIO Is, Interested I, identifyinpg and evailuating - igher level" Systenm
f~ei e lngilags/ le. lodloges(SD)Ls). It Is llndel'taki ng this effort as 111

liiI ~lst o ebIin n h ltil yo seiyigastandard SDL or of'

establishing reqIilelnents row SI)Ls wit hout specifyingT a single forinalism. To
hen cd, It Is r-equesting" orgninzations that have developed an aplpropiat e

bselelow) autoimateil system (lesin langu tage/mnethodology to provide

mrorinblration a boll t this Ill,, igae /i e ,l()y-I()T to the SDIO. It Is planned thI
tlewdvelopers o)I S-Ds that ar me oo e of' potential Interes~t to the

,-)0 ~l eIniedt nne ipresent atlo Idnl eeme oesche

nai'lyze. and1( ( )e II Inenlt a snini le proposed SDI archi teetllre com ponent.

Or,4a ill zatlonls s oi I5 nilit a) -Fact. Sheet- of' 1Ko more than -( pages to
les ribet le baac erstcso1r their Sl)L Su pplementary materials (e.g..

icielilng Inlia s eseri ptl (Il r I I1wililal innu-e)ae welcome. buI t thle IFad

- Tii. 1:I(1 'Iwet1 iil 'perfil le systeil :II Is at u l o

% 1I. lrolu Ala1 D1 :I.,, is 0111lii

- ~2. k)Vli are (Tl 10-000 (-liil)oMellts) -iyslcell,,

8. ~prset' ht i lleal 1 111 libysleal -\Ste1lid

k'11 m ii ii i vl : i :il:iI Ii opera01ln sS- -11

li - )wir~
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CAD)RE, Te'chnologies, hic.

1. Decscribe how your system suIpports early (leteetlon or inconsIstencies,

closure and errors.

* 2. \-ht type of' progress metiric doexs the system produce? is it wmanf-

able mneaLsure of' i i plecte ievss?

((

T I

I I r 1: 11111 1 t 11 1 t Itv I I ( l it (I :I I l tit)(IeI.~ IIS c c led IIl

-",Tf,11 II Il Tild !,( ilraolIld w o cm l-e ~ n ohitc :11 1n whell's 'it w:i

1( 1~~ii: . r <et>l 1 I tat pk ten Ielit d t e liontle :Ion e)I).I(t he ielj

T(,sei ie10 yol\ r systertis.- suport (.Ilo~ij'iitieritiori,11 rorarir, fthIi.(t e

eut x e()fltrol.ol ,l(,:ll
:IhSr d i t ( 'il t 1

.p -e.nl ) o p c l )* :
NN* \

IliI tI t l . t )\ 1 : 1 v Ilw l l.4 1 v

1,- 01 1l m ehN. elIl~ . T ie 11lcno - ~ e l-e~~

(T-..

hMNk !lt)T~ iw~k 1(I wtr*d 'l
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'~ii1J~t'tS ; jte'tIke'e5 to 11)1cc jImpe'jili pnck:1-cs. Intelc:11 'l'IS :111d \\'IS.

DO~i' I(( '. :111d rll~t'" teile \luUL\N Ten~l\V~wlk ISe'15u1(' currieiitly

itic-e Il:w*'iltle'S to t':ieSl\y cent', l)Ol-S'I'[-2107 ()I sinilir doc'uliIttS.

I i~~t:eus:Ind1 text ke'eute' II I 1c:tiutweoik :11-c :elo ':IeSlly Incluided IIImlc~iit

I iol 111:1t1:1"(1111c lit s~tiS sh n. SV (Apollo). ('NIS (DEi- ,). ntield (i

ci' )i'ii. tee c IS tI 1 :Se- I I I P W :1 1('sAtc des2t I otc n I 11:1tita:I) r I ('itecl

.1. D escri be how your systell sup~)ports real IA mc design.

I'. tu\\m I\ PTd l'ovdic' c'ccllctc'i' :iiitniuuiecl -Iilpevt ciX the Lear sel('i'/Hvwc-

'c~e tile ci~iV-~> tie ' ho~~ilM22V. hts 11( lwl()leSA\' seittaf e:alI ce un 1h1II1

'- c 1 in 1 1:k Ie' tI(ie i w22 s l wI It hie cow1 io :tSI)e('5 ( Xt 1 Sv t II I I 11

i I I . I I i tiec l 12 ( '-i ow 11022 t lit' Yilic mc[t Itit( p oid l m I o :sue:'t1 IA

ii ~ ~ )I t i\\ he - ycelt diii it) li :tiilsl. 'reamw~oi i ~eu ii le

* v '. 'ile' c'Xi'tl"t~e :cIltollmicl c'lie' lwtti 1,:w Illic.

* I )eseri be how your systemr suipports concu]rre c , aacis.

* 1'':ou io I k/~'1 iie'thoc1 u 1o 1 in Ihee pe hlllity ()I showIIIg. coricurreWta

- . A *I i I'ii'elll ~~tiil" I loii~ilie' use' (X Proce ss N-ctllvatlon tables. ,-,-,tat

* ~ ~ ~ ~ ~ 11 '[il -er~ti.mISd ' 1AClit ilmt 'lees. These diagramlls Show the

oiiu xe''utui ()I* ':)t-'i mld (.:III iiioelel 'otte'illtreft task 1 titit( t .

o. Is your systemn constrai ned to a particular lImiplemntation language (Ada)?

p:-i(11:1 A III t'o1w ila ion 1,11 It

C ~~7. I )os you systec pI irodel1C Ada IP 1)1

'S 4



8. D~escribe how your system supports lre cycle Intraphase & iterphase
cornmuntications.

Inaih~C oin I 1zlc:lt Ion: Teamwork takes hI'll advantage oC' workstation

* cc h noho"v. Team work p rovil les concurrency control fra the project, dat alba.se.
1it:1 I allows titlilt iplle 115(15s (cacli oit thelir own workstation) to effectively sliare

h le -:111W II' e 'ci t a 1:a1 se.

Ti'll- -* icr) '- eriIit to wVork III parallel on l'lst 01 it VL (

-~jflMtiots it ri 'l:1iirer or corrupt.In each others wvork. Teaml lilemlwrsl

('i~~t~\'O k s It pro nzresses aind canl chieck hwl (owIst eltey. C1t her

lan ui wrk oly, or aeross the whole modlel as It, 1 Is illt.. li addItlin

* *->~ l'e (-,I h i' ~ti s'e tie kwated anywhere wit hin the ne(t%%work an' i may

K I)'tte'Ion Ia ree haickenid s;ervers (suich as_, Ia rne VA~es) tor clec ive

ill ~ () tid I'o e'Idlic:ite I work-stations.

In;~ ~ ~ ~ ~ ~ ~~e w l-~ u hhi:to) \lem ork tool-, slitare a coiiiioii projiect lat1 a

-A 1 .\-lint I red n anlyis. RT real ti me nlvsis.$ IN I I loriaolin iilcllineI

I~~~~~~~~~~~~ l~> i e~ hse lteIric. iIIe (Wtae oV he Il*(e cycle

11.'i 2(1 l >111(ltel hv Teairrwork. tie Teamtwork/Aceess 'rodifict canl lit,

I1"( to Wt aewillhnIation frrom thle teamwork project (131a a. se aid

-iIlli1l il:lit ti lifitlmitilon to otheir tools. A\s indicated earlier Teamxtwk

-1 4 1 1weli lilit eratell with (loctilnent poict~ttrs ol

S.). Is your systern automated, executable, comliable?

ii~ ~ ~ ~~~~l at't'11' ii 'tkitat ill 121el syt('t ot prod tin itm ann,1 ly1isin'

4 '-inn cit~h~tiiis. The tool-, a)litoiiite tile clittr.. -'ltiit tOI*:Ia, :iiid

I it :i T'~i lirlii :ild 1,\ it errirse syiei il(lkls.Tn

*1 5
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10. D~escribe the graphics support for your system.

lcamorkIlseS iliqlh-lesol utIon bi-mapped displays with ai inetim dIven

lInttvrface. The menuis are context-specitlc. and are Ili both iiill-down a n

p p-i pIrm ait. Dot- matr'ix and laser printers out put, forniat S are Supp11 ortedi

ilr0)1 t he use of )losts c rip Ian I-1( fMPRESS stand ard prIl ntln, iaas

11. D~escribe how your system supports concepts or:

-E'arly prototypirig vs. rap(id prototyping
Software reusatblllty

-h llorrnation hiding

-Packaging concept
-Abstraction
-TPypinig

0 -E'.volutionary development
-Generics
-Mac-ros
-D~ata flows
-Control liows

I~~~~- :I~ d~i~ saw;I to (IllIckly alssess the correctie'ss(,)* systcml ci~'lIt

-. II?>2,i I ecisi;ons . b m plenientIng a portion o1 the svystem ni d eva 111:1 1
* - P>iectoiiiaiie or 'Oi~-tiles5 Teamwork supports prototix)n by lclia

* S ~ t~ lie i- hut ii rhoeking of partial mlodels. 'hssupportSls, ) prMyIdi itU. hec:ius

IIo 1i>4F ksi r ave to complete the model - hec cani tiae plwrc-, ()I model

1()% 11 1 to (:cutaI ole. Thie Treamwork (onslitelicy cliecker flin51 es t

tlw pJwIC )t, II( ti tel ld snaitl1c:1llv am Id syrit.m.ccull (I c l-ect

,Ci (ii 'I ~l roi' '.S ~ IiS liit lenld t hellliselves to pusaIll;,ItY. 11 is :1l-ui

0 ss-il~h i l i II i\'vrk/Access) to I'lik exectl abflle c'ode Mill :111diSuii

li~u~,iiii 11Y Iui;Itiht:ii1ii1u I hs iikau-c to Imckeliu Hil:,ii:111 ()I

hil :11-)uil( 11:1 lI:tu xtK-it ('111 e of iitioflt i I I-tl' :I~~l~

No.

% % %

"I.



'rhe met ho(1010ides supported by Tlealmwork. Idewrt'ied elsewhere. hirect Iv
s Itppot't analysis an itI esIgn aIhst raction.

Py p1n mtinform at ion can be ealsily Inclui ded III Teamwnork data Ic 1Io l Is, a1 d
easily extracted withI Teamwnork/Access.

Treamwork supports evolittionary developineiit for both Iind1\ivil i digrnin mid1
text objects, :As- well as life cycle evolution. Sixteen versions N1 (Mnlt (I iagra II

p and text object are inained automatically by Teamwork. allowi n, thbe

evohutionary devrelopiiient o1 thiese object---. The shared cornmon d at lase
ttween all Teamwork products allws t be evolutioiiarvy ifIe dyl evelop IMIII

I'ron Anafly4 to Diesign to proceed Ixi t bout the Heed I for re- keyl 4 t he
Infornlliat loll.

(Wiceric-s are slippor-tell t hrowilh the use of' the iformtion lddlit., trd (he
a bstrac~ti(IH o01 lIntl a1110 proces'ses. Ahso. St rti~lct tire C hairt Iilritv~ i

Treamiwork/S, D cann be eiinba Hel IWit.I -itillt~ at'ionls to sho )W le eric!s.

I'lle Structitte Chart of' Teamiwork/SI) tasa i macro mtodlc( 'ittol t tat the
cow)-tistst tch (ecker it udrtamiids.

The( Your bit/De.XIlarco st ructuired II at Iayi e ltodolo!,jy supportecd bY 'Feaut1-
\I rk Inchlud es dat a flows .

'Fit, Lear Sie, der/WVard k M ellor recal-timle analysis litetlodokaty shIlplrt d h\

tenvlork Includes control fhows.

12. Is there a paradigin emibedded In your system? 11' so, dlescribe it
briefly.

Teaift\ork has- e u l hdId Ii It. k nowlede oW C(hen enitity-rear h -Ins()ti I i iat: lt

fol r ilnatiott illdeltiu. t It ou~trdllt/DeN Ilt(( Stritclilured .iay is 11(1lalol-

le" I),Ilut/ I ltiittte/a*.--.Joes rlict I rcl Dc.hi!-, filet llsh(()oovy. 311 Id

tIIe lear1 Mite/VrlVNellor- IRecl-Timle :\itlyslIs tlitt lwde IouIIyi

I i-~ I* illV etlti 11)1tilheItee I~i~~i, '1I lthe lo(ss

7
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13. Describe the external tools with which your system luterraces (tool

*Teamwork objects call he retrieved Ii am AS',CII lormiat wIth the Teamii-
work/Acces-s tool. anid henice be interl'aced witi mny tool that unders-tands

XSCII1. Teamwork hias already beeni i nt egrated with (Iocumentntlon systems.

Ada development syvste is. project manage(IIIII incNt Sstemls. Mid conhilg Ltion00

inanagemi-itssefs

Interfa ces hiave ben bullt f*or tic( l'ollowimii tools:

* . -'1PS/\VPS- rrorn interieca

-Do(- f'ront (Ontext
-R 1000) Development Lnv1iioii it Irout Pationl

-1)5HZ: con flg fii ratmui an age ict too (,-ol Ap)Im ;ollo

1 .1. D)escrib~e how youir system supports hierarchical (lecoinp(si~lti awl 110ow

direction (topdow fl, bottomls- upJ, both, etc.), architectural perspectives (designier

* J-.creativity) and] objlect-orlen ted (lesigri.

Thle Nouidoii/LDeN arco StutrdAnlssmethodolo-v atitomiatedl lv

N hieainxork/S:\ siuppiorts luerarcllali-1 decoinpos-Itionl anil f'low (hirIeetionl. III

Tf,-itwork. thle miser is not forceu tol taike ;m nvp1eciflc alprroachi. s ucia
to lown4km I. Fle canstrmt anywhere *ii t li umodel that mawkes senise and1(

Irocced f'ront thieref. Th'e syt ii umder-1 a iuu Is How (lirectlonl (als well :Is f'low
lceoniposit loll). anld the(, cotiisteiiey chiecker can eisn re thlat iput mid~ out put

flow'-lalaie across levels (I het lieraie1-liv. Tlea inwork also -haIellupe

pIu toi tha TI 11 f:t I IfIws kr env 1( r t i ig l eI'Icv elIs of, Iag ram11S .

1I ) )' I -m e 1-f,:it I vitIY I Is r1 i~ tiI I lr ilu I lie Itser' ittcerhw e :Ili( I ve 1-Io lI I Iig'

I I II t 1s ) l' e:u I I I rwk . TFu I u ue :I1r( ( lon1 e oif :1 1*! Itig -reso(l Ii IPf)

t I li :ug 'auua r 1tex1 . Pl us 1o':i ' 1." -1i(' rIim IO'(t I IIfty t r eg I (I I I I I f- 1
:iiru\Sl' 1 1 1 1(si2,i Ii kluu ' )-Ic I- ,If-,- Icui i. ( . I l I. tii u1-ol-01~um ex s l'- -o

11:1 l - - t Is :u '- t lI of I I 1 u( i I l- I , \v: jIimug fo :uf slt h se miluu 1. seuu

Il rh u Iei u u u~ I %~lu l~ o f l' u i llo r iw : u1 u i t C o s y o l r a \ \ I x 1 ) gf iu- 1
T'i Ixv %\'( w\l~a keu I I I; l o i is 1uu 1n-:. wi is1ur Ilsi-

t I 4Ik

8
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15. Is your system supported by rormal syntax & semantics? IDcscrlbeA briefly.

* Thie st inis sn pport e( 1 y tbi'inal syntax and s;emantics. see qulesti~on 1.

IP 16. Outline typical uilization costs ror your system (cosit or acquiring, ui~gng,

Si training, & maintaining It).

Inh It~utf co .h- \\ork-t~l atlonl piries c:11it xry hI'ased olIt venidor o1r \olilile

-~w licutt s ' 15k\ per %\orksl atL1il :1s anII ler-'te price ha I:ly. \e expe(ct

priwe to rlitueto de(e1ile 10) WC1l h(loW this' \emeW1l hill t he 87

% ~~ 111tal'Iatnle.

"ofllt, u/ o4 >tol\ list i)r.i(- er [)El.Ind~e scat oI* Tea inwork. voluite dl.s-

-e':l Pu)I T'1'eiti\\ork lieeitses.

IIIiii)2 0 SI' \ ait~ 0 1FfilIi~i viaW(ures\-:11-y base-,d o11 tYpe

.\ I111iittti1i)ui o CO.t $1'( .)U uiihY. tt;iI'(wnre aIiu ol die

17. Indtlicate the. Iostability (rueasire or degree or portablilty) or your

syste In.

1(':uitwor Ii tiht plementted Wi C awdli~ plaovell to he jatrtatle ;wross i wide

I m t&oh workittloll pliatlormtts Teaitiwork is, currentl iv avalable onI the

6 I)IK(m (All ino\Ylst.tuder ul('l 1-2/3)

9
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18. lDescribe how your system supports I nterdiscipli nary abstractions/reprcsen-
tations (i.e., systemns engineering, software engineering, hardware engineering).

The Stritict ured analysis methodology supported by Teamnwork Is not speciflc
* in he ast rctions/epresentatlons that can be described, In terms of*

inmleling soi'twnre. hardware. or people. The methodology provides a

llniVer'Sal Ah',tl-1WtIon,. showing. transt'ormatlons on data. without caring what

[h Il:.i,

19. 1 low comnplete Is the methodology -do Its principles emnbodly

-A developmen t methodology only
-A design methodology only
-A programing methodology only
-A project control methodology
-A Hianagemnent methodlology

* -All ol' the above

l':iiiwork ().I ict line suplports -,tandarrl lbetllodloAJe., whlereaprp-
itThe .-t, anI1*r I( met ho( ologiles. that Cadre has, adlapted rt na isis.

I-1ni:uayill aid es*ign (described above) describe, in ain it namihh lgoll-
,vIhn in (t- tae. anal vsis andl design speciflations. lBeyondl that, the

Ten in l\%ork p Id Iosophv Is to provide a general purpose tool, and not to
n*( let(, n or-ganizalt d()s(evelopment ntlethc(dolo"y. aJn(1 to sitiport , a variety

Il~ 181la".'ea in w(r k allows the adloptilon to other. non-sitip ported r'orm al
U te ii 8181 :1s 8atl st rlictitred(ldesign inetliodologies. Rig-or Is inalat al nell

I~v i vistneyclieckin_ and syntactic aInalysis.

'U a n wrl 1' Iexile cit1ot igh (t hrotugh teamwork/Ac-ess,,) to aillow cominica-

ii l wvith Ii )i*().i(t cont rol alnd proj).ect, niaingenient, met ho(klooiyes NvIthoti

20. D~escribe how your systemn supports a teamn developmnent approach.
(Ni m ter ol' statioiis/tusers).

'l':illwt'K tovd''~ -hated~ access- (wros :I ietwork to t he piojccd lain a.
5, It [11:111:11w *it ol't' ('iv :111l lockinal t', Ititilti11ple tiset'" shain the sa e 1.1t:1

= ~ ~ ~ ~~~~~~~(I I":># :lIe itiae o s tton/tstsi ltitloit ol* the hardw0\ar1e ltlrt
I i I '* (i :.sV-t flt. l(lto li 1w Tonilwolik sutw e

10
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21. Describe hlow your system supports design trade-offs.

Designer creativity Is su pported through the user Interface and versIoning
capabilities -)f Teamwork. The graphics are done on a high-resolution
bit-mapped displaly. with very fast response time for the creation and editing;
or (liavrams, and text. This fosters dlesigner creativity through exploratory

Sanaly'sis anid desin. The versioning capability of Teamwork makes It easy to

- :raw ligaIsteraitively. andl evalnate them as the design Is being built. It,
es easy to redlraw and re-e(lit (Hag rais andI text.

22. Indicate thc range of problems to which the system can be applied.

W

T'he r (nIe or r leis to~ whichI Teamwork can be ap~pliedl Incli ie: embled-

de systeins. rea l-thine process contriol. information processing.

* ~ 2:3. List the names, addresses, and phone numbers or rive (customers) Tmajor
users of your system.

N Bt. [Iar eC(I rg )

I lot O111,,,

P.. Bob 3!stW)

* ~ ~ ~ 4 filet Ii..Bx ~.9

-p ~NPr :nKw

N hI rge I (IF :I e'hpnDiv



.I *

'..

5..

- .. d

5%,

°'o

,'%. ,.\A 203

4,

4,



Teledyne-Brown Engineering

1. Describe how your system supports early detection or Inconsistencies,
closure and errors.

The Systemis EnglineerlingT a-pprloach. together with the concept of' using an
automated iparacligmi (L~e.. that (lerifed by Balzer. Cheathamn and Greeni.
Kestrel Inistitute). dictates that automiated tools be employed early lin the life

*Cycle (dil wing the reqtiremients and1 design liases) to inalinal ni conitrol :lli I

-* ilsciplline on (lesign- rather than on the code and programming phiase . Thec
rorl-1 synltax or the lviIut/Otpia Rt[equ iremenits Language (IORL). i svyst elis.

- esgnlanguage, enables an automated cornpliatilon anid anailysis activity to he

performed eairly on) the envst iing prelimi nary d!esign prior to Imviplenietitiiati( )i.
design flinalization an(l codle commitment. This automated coinplilation a ml
aniialysis act Ivit v enabfles early (let ectioni of errors Ili a cost effective ii ii er
prioir to commitinent of long--term) critical resourices. This aiplroaci tli us

enables closure. consistency and completeness checks on the (iesigii.

2. What type of progress metric does the system produce? Is ft quantill-
able inexsure o1 conmpleteness?

Once a dfeslin is synthesized usling% IORL. speciflc avid aiccuraite txavis1loruwK)li
.~ratios exist t hat eniable the estlimatkoio IORL design pai4es rrom requlire-

iiints pcllcatojipags iiiI sbseuenly o pgesorsoftwaire codle dlesign

A correlat i can he mad-e rrom A type. B type anid C' type spci!ficait is

(ix.. roiln reqllIIIre Inen1ts/ pe rlorm anice specifications to fn nictional/a:llocate~ldes

1 ~specifications to product specifications). Present data availaible Is cniiei
~~. *~~ wit aij 5111 P )l' the( r-atios used( ror cost, e,,t imatIiu relativye to Ci( egi an

:3. Describe how your system supports documentation, program manageillent,
*arnd control.

I 1 mig '( S r l-I nologv inlalyduil ylca(lsgiprvilsaiiuiai
[Ir~illiwiitatioi cviblmigivu-rlty:111(l visibility oricli yllil ellia

tl()Il toi)ler 10,0grai11 n11iaiagelielitl ools exteil-1 to TAG(.g..

litit -(t () ol l(' r(b(i s(lililii~r l1lct~c ~ ~ie I)

- 15
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4. Describe how your systemn supports real Lime design.

See answer to cliestlon 5.

5. Describe how your system supports concurrency, parallelism.

The formnal syn-tax ol1 the systems design language (SDL) - IORL. enables Ii.

to precksely and accurately support (I) real-time design. (2) concurrency and
3) parallellim either independtently or Jointly as Is commonly found Ii

systemas thiat contain lhinctilons supporting sensor' processingo. commandiP and

conltriol. (let ectionl and~ Idleitllt ion, proces s control. netwvork routing andI
control. E-rocessIng sylllbol.' , Ilch a~s Yan-i n-AND lan-out-AND. 1'ani-in-COl.
1L:1n-ouit-OR. [lhe conitrol le( -ANI) s ni bols. also part of IORL. support 1. 2 a ml
3i above. Thie control led-AND symlibol Is also used to support, thle real-worl(

* coliplu i' te i e'riipt . where pa ianl p dIrocessors are operating. perrormlig
inudepend ent f'uclt ons or ( pe rat ions.

6. Is your systemn constrained to a particular implementation language (Ada)?

'IA( S- techlnol( ot , 'l t es u l~eo~dt be Implenmen ted Ii aIll\

1: 1n- Ii (eg. 'O1(R \N V A-: C o)i- Ada). lowever. it is, Itoed () il
A&I an1d Its a utolin.t ic 'Ye neiation because of the benellts to be nccr'ite Iii
ciimin ncatliv- ig norn mat ion bet wceii hardwa i'e design (utsing Ada I ascd \ 1 11)
amnd sqlE wai'e des-,ign (using, Ad aLas hothi an I mpleme ntation lan gmmage and -I
PDL). andl aei'o-s \ai'iouis li'e-cycle plia.ses (. code andl prelliimiry desigNn

i. Doe~s you systemn produce Ada PD)1?

-s.AaPL)L (similar to that deied by' the IEEE Ada PUL uildelines, aiil(
I[DA fPapei' P-19 8:3) Is produ icedI: liowevel'. the lack o1' mil'ormn andi Iwell
Ieflit l PDL ,itandnraids Ill the( wvomkplalce r-ecuii'es 1'uirt. her u ialogie wit tin I lii'

prmesen t Adla and nion-Ada user cr minmt y . The Ada pirod uced by TiA(;- I.-,s
*1,1illy comlpatible anil coillupliaiit wvith NIIL-)'t'D-l815A. the Ada Langiri 'c

R?eriemce N1:lanu1a1. V'imt ii'm ec tIm ivolveimen ll thle pi'ess-Iloiil aii

j*.(1:11-d- Il ognt iomis. uIill iIKEE. as wel a-s Dol). \vill be i'eiuir'du to 'leuiv
lefimc ' the '~~l(A* %01:1 wha anictlelible orI usanble Adia I'DM k lo) iltoiy

V ~''lle -I)I Ad:" iio(.5S, DX-cm'iptilm dtiuauociimeiit, proposed rre'cits- :

*16
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S. 1)escrIbe how your systemn supports life cycle lutraphase & Interphase

cori n u Un]cationls.

The fa:ct that TAGS technology can be used In thie requirements. design.

miler estnganid maintenance phases of' the lif'e-cycle clearly enables

intr asecomnmu nications. TAGS ablility to support prelliminary, formal and

c-r11 iI designm activities enables viable Intraphase support.. for examp~le.

9). Is your systemt automated, executable, corn pliable?

'11 P Plit( )nm te ('mi t i re o1TAG applications -oft wvare packag-es o)n an1
Wi ieurin \wrkstation e nables exectutable and cornp1 lalble ta.sks to he effect-e .

I ei lea l .t he (II 'Vnos"t Ic ani ys es. for exam ple. einbles. atitoma tic cor pilon
[I)( hersuil t i gles n ~ l com('10plete ness. clIosuire a iid consistency execittable In

l -i rtime miode or Ht ai backgrround mode.

10. Decscribe the graphics support ror your system.

'I.\ > u rolg cil ln st rong Coinponle nts inite udeil toass the usrin
\I~lltli iIg ch cle lii (oiielpts as lparalleliln an1t concurrency. The IOR~L

-4vin bob )yg rz i p iics. Tinten led to aLssisl in thle s n t hesl. I' o tsi 'Ind
lircltecuure. a'a pa rt of, the lorimal syntax th'a is- exec u tedl and Comnpiled .

T iu () N's and keyboard ai( s presented on the screenH duin g the edit, mode

1 i el Ic I o ssit te uerIn caipturlingc d Isi embhelliment, ra pic ly am I
t -fl tIe ve 1Y. The (,eetron(_iei mouse. electronlcn Ily displayec I swit chles andI

11i 1i M '('wndowing. calpabiflity are Intended to f*acilitate aesreview a11id
u lit P'm ictiows In a timely manner.

1 1. IDescribe how your system supports concepts or*:

-i1'arly prototyping vs. rapid prototypilig
-Software reusability

-Iiformnatlon hiding
-l 'ackagInrg concept
-A bstractonm

-(crmcrics

-Macros
- I ru~a f'lows
-U oritrol Iliows

b 17



''li TNGS sliu at ion tomliler enables thle I-eneratlon o1r both early aind
r:ipl [fbitotypc's. Initial (lesigils cani be rapidt ly prototyped by l( entlryIng
tinatro or generalized timing requirements. As (lesigo and timing refinements

:ie nmad e or su bseuent ly establishedl and I feilfled. a more coin lete higher
couil le nrc level pr-ottype can be genei'ated.

Tlo TAGS_ S Cletitc [Block Diagrams (SBDs) support both inl'ormation iingII

nod thle packangm conicept as identitied inI NIL-STD-1IS1.5A, by enabling the

Mciiflc-,iion an~ to iolat loi o1r Independent, pac kages and p~rocesses. Once
bt'"'tt t- ts te blent ifled . they can then be subsequently eminbellished utpon
tt ~ 1111 ah~ 'rtim ilt WITlII II the context or' the characteristics or paranmet ers-
I i aK -~ bishIdv1e . if1 known. SIBDi enable thie identifi~cation awl comipart-
titn :11/t ot t fitiatlity a t one level, while the related implementation

:11( toI ' aI ( lif fi tan he afrece i iole pe nde nt ly a iid sub isequiently at a lower
If'vt-I hY a not her I to ivi m~l.

Tlw Ifr:tlii-'al(-I ro'ltonshilps iti ltintilre o(' [ORL supports the X'arliolts levels
It .( ftt't'lt or'as at) required to uepr*('entatild Ialiage ilesigit aiild

_ Tt %\,:Itr'. '['he( Iiltire n tirtitet tables conit allied wit hin thle language (I.e..
[(W'l'-,. 1! 'Y''. PP'1'' . i iiethle tnajiliity toi helline \flriotts (litzale.

-Y " ':1:t r'~. -t1ti ng'. Vectors. M.hit It-c'. L1n )falatoISet., are aI part ial lis t or'
T1:1 if"IttC:I tili he i ftesen wftef. [he-se lOhRL Iba~thres5. 513)s lparameter t ahde.

predl"1 lt,1 t''fs:eS anid otte s( lsostitiot, the tleritiitioiil andtf ilelaratiloi or'
Iftfwicf' :(: wefll. *"'See thle 1OI10. lattgioige reret'cjte latil lfor Itirt ther,

'1'.\( ~> 'flt~tyIs tal.11lkily ('fl tvt' III 'Itjfptill! ev'olttinry felex'-'ti
-' ~ ~ ~ ~ Ie .) vf t tttf i tL' 21 it to if txiSt \\!i ill 1 reeit. ituiuttat tire a 1f1d

ittotuilee fesgn aseine. 'Tle tool -mite hft()vIfes thle capability to
IIlidilta ly t'i- totiitlZf itif )I f ttjh 'tf %-t ',yst('ttt 'Itd of ('111 tlft(its, w it lit

t'f'ttt'lii'2('fnlff'cf fisgi ttltli''-. The e~Tonfguttiou (,tIII(, III,
- :f~lifitifti~lfttkaaf ei-1li's" tt 11:1 [titeacittt .111c 111 te (Wt of tutliple Sssettt

A~itIi 1 *( jIilflO W i'fttt I:i 111 lf te I y tliis is t e Nltt' . It~m," klt)- f\ 1S ill f
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Tht, sehe marie b lock liagrrams ot' LORL enable a precise. fornmal. coimplte em

coinpi laIle representat ion of' data flowvs Nv~th associated f'unctionality amid

m-re liiectuii Ii'ep~rese at atlons;. The SBDs also Includie all Internal andI exteviial

dat a an1d paramleter pasn wih Ohe associated structure. Aknother conpi I-

abe epres_,entation, the dlata structured diagram (DSD) provides a graphic
repres ent at i n o t em la:. The tabular DSD dlescribes physical dat a
or'.ialii zt ion 'An atIto i'age allocation. The form DSD specifies a menu or
cc pil ta iIT (v tI.e.. I .graplical format statement). The picture DSD 11s, liys

:I- iirI: refltct ion of' d ata f~unctions. These features also allow thle

~ iievii l ti II a ii l i zi t ul c t ho in (lt lioiiaiy.

TI ~ I ap iI ( F I I t1)i ti iisip ave Tiimg 1)lagzram (IORTDii). a1 part olI' lie

I~~~~~~- tontI- i:1.I s rcprcsent over'all control f'low 1 ' ass.,ociated Inltza

fi I: r:ii s. I' \( ii !fflws Unmethat e and auitomifatic access a ad comin a l-i a
-1 :111 -v-rf'iii I~it:c iii1 I ol o lows to providle des ign vIsibility.

12. k; there a parad~i embedded In your system? 1l so, describe It
briefly.

TI '. I :f . ( lit:1! li:11ii. :i1tA (irveui iuitontat ted parat ligins as t- dc'lesei !]et I i
C omuputer, N.*tilt 93 ~kpuiblicationi. 'Ire embotdietd withinl T:\( 's

lb~II i~ *III(.i Itltilimnents,11( adetleslgn p~h:ses). andI thle abhilitxy to

tI, ii)liieifiie The latter Is uiuitesirable htcn (, (W Psi

I I it Il-I it* t , t.r ia v - txllctlire mnIid ii~ii as. ;I frl~i ii* on (A

* I ;~I I- )sr! be the texte rnal tLx)Is with which your system 1 ifterkaves (t(X1
tt)If pati Itili y ).
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PI(lht12l to "411:111 elihle Clo, prvdillcei loXv I A(G to) he (oilip:ltlble XIII ilv
Adhe . a l) )D vall(Io t e soit \are (levelopime it e OXI roitient. AX it':11w (n

*<t te~toioietTIX F:(LiS produlcts ar'e 1-iminent nuild Ititler (leveloplleit t tot

W[ iI eiinb flc a variet (A'4 otlih-r tools to be direct ly I nte rfacedl with the

:ipeat ions pac ka, _' C rrent etlorts are Inderwany to intIegrat e T:\ ( s

n"'L0101y wit h spoiceqniire [te ts tonols (1' NASTEC Corporntli. I t is

TMU. * vl to Inlt ert:Wce with exist i it viable tools that. extendo TAGS i uIlit ii-
il lu and i-xtensIbhljtY rather than buldo Its own. [his )olie( 'v iw(-, fIs II

*uop:nov to lt'us on utniquie too.l development activities to fliirtlher in e~

'k Xii lii v 01 lAG:> to-cIIoio1 . Alt10ther' anltiCIpa',te( standard. I'. ej1i le

I~~~~~tI orto etesluiv.i i VI ISI W hardware oleseriptio loloi \l 11)1.))

1I1. D~escribe how your systefit supports tier archil (cdcompositiont anid Ilow
dir vction (topdowrn. bottoins-up, both, etc.), arcitectural perspectives (designer
cre-atIvity) andI obiect-orented dlesigni.

lThf T.\(0- tXroa eveklolllft inet ltodoloogv is hnsed oil sounlld sseo
Iolluel~2,1 Itlin11k 111:t -:I0li Ll'i/el Iw .A1-:ceie hby kmletkie nctitivIlw:

-1 ( I- lilt o~lzoit

Ito ~ ooo~e'ni losflie, p ir I leI)()oosit l~oll n luvo 1(- kw th e il1t 1:o1I
>ttolt1:otloto 'Ifql s\I Ill !OI,, elItiilIieIt w~iith 111 i~sS~( liittloo

11,vr lo -1lw\( TM teooolg is 'ltil le to prowidc' o.s i['too oliii:oo

to'11 -IT 1 :ie'-- )!I Iit. pitt1* (A* :1 lesIgtifer ( gne' ~tro tlel~t :11)1 :

I: ~ ilhts':ol:Ire 1t()t loreolldeol whlere li~t* expeilelico :1t1l i-\ptI-i

[I- -I. To~ t i l h o l w :0 [ w :1 1 iV I'h- XII lb(- !(1 I 'l. I')

17) F; yor systemn siupported by lortital sy ii ax k semHanltics? I )escri bei

20
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* -16. Outline typical utilization costs ror your system (cost or acquiring, using,
training, & maintaining it).

0, N A singale andI complete T-AGS stand-alone node (sof'tware) with all thlirteen

dlesIgii and configuration management tools costs $ 16.250. Hlowever. individual
user requirements may dictate fewer tools that can range I'roni a low of'
$2.500 to a ig~h of' $5.000. Netwvork( nooles rmr)lcnssailf k

discounts of up to .50"c. The slimulation compliler (prototype ,generatoIr and
I iing analyzer) costs $12.500. Training Is Includied with tihe pure base of' a

single system fo two indIviduals. The TAGS comtplete and ~ai course is-

101 lours long~.

Th le eivgi iiee ii ug workst ation. in A-\pollo DN-30( 0 Is a oii t y$10.000 .
* . Lir Iware amd I oltware maintenance for a sigenod I- ispproximately 1I 0'(

-cplirnhse -11cv. All harmdware and sol'twn re cn tii beprehnaset separately(r

:1s a1 ulrn- key system.

17. Indicate the hostablilty (measure or degree of' portability) or' your
System.

Thf l t ve!se hosts (W T.-NGS tech uolqgy Lire Iic :\ pollo c liirs thfuIrle
\)1.-\X \AVN Is a registered triatdemark (1)1 thie logltal Equnipment Corporai-

ion ) '-erles. Additional hosting , is Iro lrway amd Iwill he nilte~ avi i ble
'i hject to niondlsclosulre agreements.

18. lDescri be how your system supports Iterdisci plinary abstractionis/reprcscn-
Lations (i.e., systems enginrng, sortware engi neerinrg, hardware engi neerinrg).

U 'The sy stemns engineering met hodology elnbodied witin it TAis, technology
olmhes It to a Iso sui pport, soft ware and hart wa re t e-ih g n as part ()I* thme

Iat irnl I ocss0' svuIt besis re(lulir-ed to builld svlel. Thus, TAG(JS
tcutloy:in1t1 toofls are, the sam ns us.,ed Ito sulpp~ort the harmdware nd

I(lt wae eniieeri ug activities,. The strelth I' thle approachlit n evekloiug-
iiiuutgt~tedtjt. eol~liettelt\'irolimteltt. I-, 5een't~oldL Ii permuilts \labl1e

ak~~~~~~w nu t ti(ea g ait isit ent lo(11etn ijolt let weeri liar -ware- I lit1

ItWtt: oserstiiloit r:iltiiitg( u1nl too(l iiit1ovatioii betweenl 11li \:11.11()w lie1'
.t tleIelgi itl le:11utild meihers: huuit' eitliiuet lilR(-\(h( too)l us5~it!c
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to~. [low complete Is the methodology -o (0Its principles embody

-A. deeomn etoooyol

-A develome methodology only
-A designam methodology only
-A programmiontro methodology ol
-A projetcntro methodology

-All or the above

Tl[Ieiet of, TA.1GS technology is to support andl enli I 01y :'i 1 Ithe

ret tre nwed met hodoiogiles. H-owvever. It, is, recognrif.Cel t hati to) have a comtiplet e

ate le lolo.~t hlr(aceoIipIushes a ll Is (1111Th tit. and( d oes not. currianrly exist !i

mafture1' amd well dcuemented formi. Nonietheless. Teledynie Br-own Enigineer-

lw 1* e I> that: the 1~tecihnology a :ipp)ac h taken ii clrre lit ly s:a"isles severnl
)I tliese :ind comlpleniets a iim her. ofthrs

T[le terlnoloo\ 1-eliltly prov.ides 'tdev.elopliit. de igli -,n1d aantii
p IIid el hod l)ogy. It IIS als'o coriip:ltlbie %i1111 seveimf I* II(-t,III,(,l an1d

cl i-t onr~einted appi-oac hes (i.e.. eiijalles, one to 0 lesii id td eveop \\-t il

:1-11 ijl linplemen t code tradit loutal l\ at. the tiser '-o di1sc ret oi). 1lowev-er.

i li%-co)(ii1 ol' ai tomati C code generritors -a rid prot ot ype a ! zerS catil he

oxpecte to einphasi1ze design nran previously ignlored 1 OW (tee iIphasi zed (e.g.

codeI arc I al"ithml optIimi za"tionl. olsin r reti'alility a Ipliol).

P res elit ly a. li tin her of1 sottW,,re Qxet at-i n iest. .sev(i
rv Cae(ol Ie-e. uand Gu )rgla lIns4t t )I* Tech nology, '11c Ires'entily I(sea in IIIr

amid oaitio inotveproram l ig metholologiesan(i r.-TA;S I, thelir

\I11fI( lI : liv :I IlI11be r oW comp IIa I Ies thaI, ,t I IXvO liltteg raed l lA> i eto tir

v 1 rili(ti ( IuIII e.. 1.S t(, I c ( les-Igi enIIgcInIIe :n11l (l,1m a haLse ) Iare d evelo pin1g2

I- 1)I(t ce 1. )1:11(11 :i11-i.Il aig ernemit. (:om pl)O lits in) ellorts to estnhhlshi 1ii overall:d

ilt 1101 10102,% I lInt saihIlie criter-Ia Ior com pil)eei(-S 1-111d ext eIisietll'SS, (Wt

flit 11t(oo e . Bro~~ie l iviil) ig i1lql(l't'I.III, is olic o' I Iese (Iij)ZIiiileS. I ~
ilt(rlt114IeJn uili.:igeliil :1il proect conitrol tools itIII(e pr(elmm

* ~ ,) l'~(( to~ZIIIl~or ~-\i(I (A'o III( 1ii:1- 2,iiit ide 1 l1:1t SDlO ( ) a1 NA - :11c
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20. Describe how your systemn supports a team development approach.
(Number of statIofls/isers).

-By takling, idv,-nt aue o' the networking capabilities offered by vendors (e.g-..
Apollo's Domain inetwork approach). workstations can be linked together to
support lade(esign reamis. The TAGS technology and sof'tware dloes not,
contain limitaltins on[ the nitin her ol' users. Some present TAGS users have
nietwNorks: In exess, l 01 workstations. Typical network rings are configuredi
in in iiitiplks ol e-(iht workstations. Ind( ividual comipanfy ieqp ireint 15 1 thle
niee I br ,eiisitlIxe ci iartmiented i nornat ion have been tot iid to (11cr te

nietxworik sli In!ugs- raither thaii tee hn )og y constraints at thiks time.

21. Decscribe how your system supports design trade-of's.

Thle tect'iloki( YVwIt h t he s1111' ttion coimpiler. can bt' used to( gei('i'a I

pottot 1 411pinshimri (X iedi pertormnance requIi'enients.. L ess t 11:11
- saislct PV estIts eqiire onily t'i the user lsolate niodu tles, ( tr sti, ssr iii

hat, requIi te I'llt'ther opI nil zait on o)r timing changes,-. 0Onc e lize Idinu
it'd iI-le. the I rorotI.'ype cani then he sIinulated again anid new otititut dat a1:

an ~ ~ ~~~~- alzd [h r ri nIterative proceSs that enables tlI nely m euei
rd solt X a 'e 'alett~l toIhe ellect ed.

22. Iridlicate the range of problems to which the system can be appliedi.

p 'L-TAGS he'Iinl a.yis b enl eminployed aciross a wvide range ol* systemis mid
* joh~in('Ill es t lint inlclude electroic walrlare sens"ors. (oII'lait :1nd

('(itt'o . i mi .comimli i en 110c.s1 logristics suplou't.. pr'ocess ttttrt e ow

r'alt~imu ':tl~oi it tiis. ianadienlt 1 lomti.tisstm. aking,. am'cltitect umm:1l.
I o[ aa nnI ol) ~e ili-> hae bee n lesigne i using T;\GS t eclilog),1y.TIIc
-y~t'it ergitei'iig:qro'~ t 'tiit :iii'iC(I witini TAG\(s isai'itinel

iii'!lt)(t~()X 1 l:t1 ('aIm he ltli'(lnicos, aI wide rangle o)I' prhe . Spe('ille
'lA( a"' :um'Ii:l~n tu ti ()I* Iwei('t t to The S-,Di( ttl't' mle : \ii'th A htt)(i-iit' o PaIl~l-I

tau). Ileffl- Ilittum1nmmt ell desigmi :1t11st'ltit y1m)1 e Tist tut
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23. List the names, addresses, and phone numbers of five (customers) major
users or your system.

Boelng .Aerospace Comlpany
1001 Southwest. 41st ,Sti'eet

Renron. \WA 98055

Boelng Aerospace

P.O. Box 3999
Seattle. \VA 96121

Bob \Veling - (206) 7-1-(60-1

*- Sperry Corporation

N-ill Statloni 104
-reit Neck. NY 11020

(iharles Pace - (516) 57-1-9261
0

2-22 D Al 52
"- Otto - Hahn - Ring (5

I.O. box 830951

D-S00(} miinich 8:3
ledleral ReptiblIc ol GenoIa y
Peter Hover - -49 89 636-16(065

I NlSl. Inc.

I \Laryland Avel e. SAV

\\:i.1hllgr on. )C 2002-1
.J:Ick Ridwav - (202) 55I-61M

S.Jer'-ev (itv ,tate (ollee

_{ I [enledy Boulhvalrd
'.47 Jers.ey (iv. N.J 073)5

• J, l)D r. P 101111) -' {,~ (2()1) 5-17-321.}1

6.

'5-2

*

• 24

0 % % %?.!-5-5 5 . .%"% .~ l

- P a W '



Aa.-ace *ytm,,Ac~eurs

JonsnHos

73-7 PakStet

Canberey

, re.G Tr E

~2

N

IA ~ fc~ Sse, \chtci e



2" " 7.

Advanced System Architectures

1. Describe how your system supports early detection of Inconsistencies,
closure and errors.

*: . Auto-G supports detection of Inconsistencies, closure and errors In the

following ways:
f

1.1 By Visual Inspection Or Auto-G Documents.

,- The strict formality of the G/T notation guarantees that the contents of
each Auto-G document can be unambiguously Interpreted. If system require-
ments are expressed using Auto-G. the risk of a designer misinterpreting

*: these requirements Is minimized: If a system design Is expressed using
Auto-G, the functionality Is Immediately visible. Any discrepancy and
Inconsistency between requirements and design Is therefore Immediately
apparent.

1.2 By Creating Only Syntactically Correct Documents.

.\ny attempt to violate the syntax rules Is an Indication of some Inconslsten-
- cy. Using the graphical nan-machline Interface, the user cannot createV Invalid syntax; usIng the textual interface, syntax Is checked on request, and

Invalid syntax Is not stored as a valid document.

1.3 By Semantic Checking.

AutoG Includes an automatic checking function which can be used to check
, the validity and completeness of a specification or design document. ThIs

function performs a series of semantic checks which together constitute a
> " complete static analysis: when the checker Is run It produces a detailed
-"-"report on all functional aspects or the document(s) being checked.

The same constructs arc used both to specify and to design the system.
The checking functlon warns of any rediunlancy In the design - I.e. whencver
variables are not accessed, procedtures are not, called. variables procedures -1-ud
templates are not ulsed. Ilnpumt parameters are never reatl or output 1)araill-
ters lever asslgned to. In a:u lltion, he checker warns of possile ca.es of

,".*.. u nI ntended Interference between I' netlonis which have an ullspecl leI seqIte nce
* of, exer iIti10!.
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A specification Is checked to ensure that there are no loose ends - I.e. that
all the Inputs and outputs to the system are related to objects In Its
environment.

.'N A design Is also checked to ensure that there are no loose ends - e.g. that

the behavior of every function Is consistent with Its Interface definition. The
checker detects any processing that can never be executed because In practice
It Is unreachable.

As well as Its semantic checks. the checker warns of the use of any legally
valid design that could nonetheless compromise the reliability of a system e.g.

the use of data shared by concurrent processes.

1.4 By Dynamic Analysis Using Auto-X.
'SQ

To prove the completeness of a requirenient. a specification, or a design. It Is
not sufficient merely to use a formal structured and quantified approach.
Dynamic analysis and prototypIng are Increasingly recognized as Important
additional aids toward assuring the consistency and correctness or the evolving
schema. Auto-X Is the tool which provides this support for Auto-G users.

S-The objective of this tool is to prove that the concept, specification or
* design Is workable In the dynamic sense and to provide the necessary

parameters. If required, for slzing the target system.

, iThe functional specification of a system Is a definition of Its functional
components and of the Interaction that takes place between them. The
Functional Exerciser (Auto-X) Is designed to operate upon functional speelfIca-
tIons and system designs structured In this way and which have been
formally described using Atito-G. Auto-X functions with systems which have
been defined In this w. v. by Intercepting the signals (messages) that have to

,' .. be passed between such objects. It Is thus used In a similar manner to the
circult lesigner's oscilloscope, relying upon the Information passing across an
interface to verify. anil characterize, the operation of a functional element.

I l~Aoit )-\. l'ic (ti( nal ,4peeil('atlows can be mfodleledl: in this wayv. the
imllplic:1tlols (W ;I comn)lex set of reqirements lay be denionstrate(I to t ie

ci15t( 1ler wlii) :a llien conflii'm tl ihat lhe sl)ecifiectIon Is conplete.

A (()nsolilate .-\I lto-( r 'e( irelm'lits slpe(.ll catlon. In efrect. represents a

lor!'I'/inal n lleol ]it 1110(1(1 aalinst whicI the assoclated systeni lesigin nmay h

."('heck(le to )llSist el(y. forriilioi)t tile (design stage. Auto-X 111Y be useCd

to) m , rlie dill itse l,,: Ihe desin lodel int,eracts vitllh I he s pci[Ict:l()ll.

id iiill tills way tlie sillt abll l the de si ; 1 can be Confirmed. IfI the

I t li'lIii is c I ('il fl t(d to) t Ie l t Ilevel of I detlI. t Ili dI('sgn 'II s ill b

28
Sd'

" 2 8



modeled using the Auto-X but the Auto-G checker Identities that there is
further design work to be done.

P 2. What type or progress metric does the system produce? Is It quantifi-
able measure of completeness?

The question Is answered In Section 19c.

3. Descrlbe how your system supports documentation, program management
and control.

"" The purpose of documentation is to record Information about a system In an
orderly manner In order that people may understand the system either to
build it. to use It or to maintain It. The outputs from Auto-G (either
a1 raphlcal or textual) are an easy-to-understand formal representation of either
tle specifIcation of the system or of the system Itself: quite simply. Auto-G
systems are largely self-documenting. The Auto-G database has also been
linked to other tools Including one which generates documentation to DoD
standards e.g. DOD-STD-2167. Documentation produced directly from Auto-G
does not eliminate the need for user manuals and hardware maintenance
doc'iumentation. In addition, It Is useful to record the critical decisions that
affected the design: Informal comments within the the design tend to amplify
WIFTT Is done rather than WHY.

Information stored by Auto-G Is stored In Auto-G documents. Within the
Auto-G database, each document has Its own physical file. These documents
can be arranged In a hierarchy to reflect the breakdown of the design phase
Into a network of design activities. Each design activity can then be
worked on by an Individual or by a small team working closely together.
E stimatlng how much effort Is required for each (lesign activity can only be

done empirically: with a set of effort estimates, critical path analysis and
re(-ire scheduling could easily be done based upon the network described
lY .-\llto-G.

Alit (o--,II be linked to a nother tool. ()r call be frilly Integrated with a

pro) .f'et Iij) l)ort eliviroll meiit (PSE) whlich provId(les coilgri ti-atln (olntrol of
i.\--({ doc)r ments a1m1 of" other oci menta tlon.

.-.

1. )escribe how your system supports real time design.

.\]to-(I Sll)ports a semn antic miodel whilch Is calpable of replreselitilnt ally
['II'i(ictio (olic pt,. hoIwever comiplex. III ai way w il(h IIs clear :i1rid ai hi gri-

i()W. Tlw l'kanmal G/T notation is ail)e to lescrlhe coipletely l l lunctlon:l
I-:l.'-isif'ts< f) :1. Ie:l]-lt lure svSr ll er n mly :
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Systen St ietu ne Process/Procedure Behavior
-hierarchy -local data and data flow
-Independent processes -Internal control flow
-common procedures -transitions between states
-data areas -processing algorithms

Coninunlcatlon Between Functions Configuration Management
-messages sent and received -modular construction and test
-external data accessed -parallel design activities
-common functions utilized -system engineering

-detalled protocol descriptions

Other features that make Auto-G particularly appropriate for applications' to

" complex real-time computing systems Include the formal representation of

time. andl full support for generic design templates.

5. Describe how your system supports concurrency, parallelism.

% .. I Auto-G Supports Concurrency.
,J.

The Auto-G semantic model postulates the whole of a system and its

environlient a s a set of Independent concurrent processes that. fundamentally.
o)perate asynchronously. They Interact/communicate only through the passing
ot messages (called "signals'). Thus Figure 5.1 represents a system which
contains two concurrent processes. and which Interacts with two types of
process In Its environment.

\When processes communicate. It Is not necessary for the sender and the

receiver to be synchronized: the sender can dispatch a message which may

not be attended to by the receiver until some later time. Vhere runctlonal-
ly requilred, synchronization between two processes Is represented by a
I rotocol Involving an exchange of messages. The G/T notation therefore

* lip)ports precisely tlie behavior of' processes in the real world.

.. 2 A t o-( Supports Parallelism.

The .\io-(; -eianrtlc model describes the behavlor of a process -,i se(uiences

(X act lons which mal ,y be triggered by various conditions or events. The

(/T not'aorl allows Ehe lesigner to listi glll1 beltween actions that niiist be

"rlornie in :1 leflllte( )rder (Figi re 5.2) and grouips of actlons that needl

,.e)r )w p>rl'rniedl In a-ny parHIcular order provided that all are coipleted

" l'(o' tie next :ctlon is started (see ligiine 5.3). \ descriptlon o1 l)ehavlor
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Figure 5.2 : ORDERED ACTIONS
0

cc.. egt Priority CC-3 Reaot Prioit
Limsit to a ano 4m I to M 12,imuRnge Limit to end Range LiitSMnUaito 300:::
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Y-' "Pi oritfy ato- ~
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ReaLt 3 0  L
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Figure 5.3 : UNORDERED ACTIONS
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which uses t li concept or unordered actions Identifies those parts of' tile

dlesign where parallel processing could give a faster execution.

6. Is your system constrained to a particular Implementation language (Ada)?

No. As a rree-s-tanding computer aided design (CAD) tool, Auto-G can be
used to produce a proven design that can be Implemented manually In any
langauage suitable for real-time systems.

The AutoCG dlatabase has been linked to other tools for use during the
Implementation phase: one such tool Is a text editor which guides progr-am-
mers,- codinga In JO\-Lk\L: another tool generates test data automatically using-
as, a basis the Interface descriptions within the database.

If a tool1set Code Generator Is used. then It Is possible to generate objlect
codle directly wit hoU the use of any Implementation language.

7. Does you system produce Ada PDL?

Aoito-G already p~roduces various codes directly from a design (e.g., Ada. C*):
qudmles have shiown that other codes (e.g. occam) cotuld be produced relativelY

K The G/T notation permits assertions about the design to be emibedded wit hin
the (lesilgn. Just as A-Va PDL Is embedded within an Ada programn. .XiitCi

loe no atpreent, produtce Ada PDL, but It could be extended to do s t

requiired.

8. D~escribe how your system supports life cycle intraphase & intcrphase
commun[flirlcationis.

One o1' thle majior headaches In systems development can be the rise of' miany
riotatioiis at differerit phiases of the life cycle. Whenever Information has to
1w tra n1.slk win ed fromn one not atlonl I nto another, there Is the dangyer of' tlhe

( ) w list ( t P ln o1' t h t, Iiiformation. particularly when eit her of t he not a-
Ions fsotl'orn a . \ilt (>- has, a comnplete formal notation that can h e rise
It (,Vfr *t V 4:,e of' t le dssem(evelop~ment. The benefits of' this are( t bree-
lull: 11ist lv. rr'aiisloriat ion erriors are elirninatedl: second~ly. the uise of' thle

~:irp utat onr liorgloit rli lif'e rc*ycle mnakes It, flutch eaisiet to (oiiipai'e ire(

,itpil> I l~'rert pass:thlirdly. the rise of a ingle not ation wit bin :i

ris l f'l(ire'f- Itl la Iiii'iiiii (lii-ve' for' the (levelollinent pi'i.iI

J.
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I -. Lsho~- te differences between the srrccesslve phase of the ife
i-c.. Thel( tollowling paragraphs describe these phases and show how Au-\rt

At-inaturally obliges the -analyst to take a structured approach to the
Ilnderstanding, and expression of a requirement. H-e begins by uIn IIAuIIto- C

to) captutre Information about the system as It is seen from a numbe-r o1
liI',t.1cnt viewpoinlts. Initially, what Is known about the systemn from one

vhwpintmay he Imprecise or amibigcuous:. Auto-G Identifies these uncertain
aireas so that the analyst canl request clarification. Although the Information

Cat iedb Auto>-Ci Is clear and unamlbigruous. It Is likely that diferenit
viewpoints will be Inconsistent with each other. The Auto-C notation miakes,

It eaisy to idtentify where the requirements o1 difflerent viewvpoints overlap. a in
where one viewpoint dilsagrees with anothier.

The requireniemns captutre phase is-followed( by an analysis and consolidat ion

p~hase. Durring tis phase. the analyst, pieces together the picture fromi the
iffrerent viewpoints. and refers to the uisers to resolve the inconsistencies, that

* are present. Auto-CG enables the results to he checked automatically for
consis tenicy. and AUto-N enables the Implications of the results to be rmid~el-

stC )dand agreed with the tisers The outpu~tt from tis phase Is anl agree I
c(mplete formal dlescription of the Interface between the s ysteml an1d It,-
tuivironment. andi an environment modlel that represents the performance

'i terli for thie sy-stemn to be accepted.

-' Flt re releases o1f Auto-Ci will provide arltoniate(l. assistance to the process, o1

- - let iyi g innt al y 1ncons ist eit. viewpoints ,,,(l of consolidating t hem inilt :
( r-it entpictunre.

A vtilmay Ne (10111, ngtnany t hiliigs zit once: Ii te de (i(sgn phase, a

Tf-hti(ille of Ill1 ctiorial I lecompoition is ii,,edl to Identify functions, that c-:liiot

tperformned ri cu(ntrrerrtly. Aito-C; enables the lesigner to represent

~xiiitlvthe I'lm la ment al tinfirig requirements and to arrive at a plaurisibb
11-1--mt. Th, irtc.h of the dele_' Itmuaalist t Ie specification cann be loire1( by
vl1rl Iwr-pectiort - this is,- straight torw:var because both the -iifcaio 1dul
t it- a :11'(1 lXIWi'l'sel i thrf, rrentain The lectailell behaI:viorl i, :11"

inii eri~l~i1Y ga th ~ ecilai riin .rto-X: wherr thre let :1111(

i'h~l l loililthe tillOltillits I'i'orrtl .toi-x xvII pr1ov'ide( ii (Wesiiito

* tii' 011 1 iitil '1- Oilt'(e roqilirel lv tIh sTtm. 'he 11t0i Iiomrtll

:I~ ~ i w~clit Is :. s'(A us c:1 i1 poxsi Il 1)(' :rchlv~ Iiux rr I
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UsInga Information provided by Auto-NX. a suitable architecture can be

proposed for the target system, and this architecture can be described using
- ~ the G/T notation. It Is Intended to provide assistance for this In future

releases of' Auto-G. Once the ar-chitecture Is adequately described. code
* *~:generation for the system can be made fully automatic. Alternatively, the

detailed design may be given to a team of programmers for Implementation
u-ilil a manual coding pae

Coding is followed by testing In the traditional manner. except that the
acceptance criteria are formally defined as part of the recquirement. If the
targlet processor selected for Implementatio~n Is the Sofchip Processor developed
by Advanced Systemn Architectures. then AtotX Is uised as the symbolic

, .. debugger during the testing phase.

9. Is your system automated, executable, comnpliable?

*) 1M .- uto-G Is Automated.

Thie Auto.-G workstation Is an inteilligent tool which enables; thle user to
dev-elop a speclifcation or a design within the rules or the Autto-G semantic
modlel. The graphics Interface to Aotto-G uses a syntax-dlriven menu. which
ctianles as the user modifies his document - It Is Impossible to create a
docuiment that Is syntactically Incorrect. The textual Interface per-forms a
omiplete syntax check on a document each time It Is returnted to the

database. In addition to these syntax checks. the Auto-G chiecking function
* lerforms an automatic check on the semantics of' any Alito-G documnent(s).

and on)i their consistency.

9.2 Auto-G Is Executable.

Anto-N enables any specification or desig.n to he checkedl dynamically.
* ~~A itt -N use.s an execttable code detrived dIirectly and ant oiatically from

* .\ iA1t -(P cu tlnents.

9.3 At tto-C; Is Conr l~le.,

A 1t111n1her of Code Generators, will he :ivailable ditrlng 1987 for use withi thei
-, ~Auit o-C toolset. Thes e Code Gene-ators Nviii produIcte eithler an O.eco e0

ro)r a pati(- itlar ta-iFe t ptoce ,sor. ( )I a piort able I1-fi Or-der L iitg vlll

het bE' (ililed to a t1tltllher of ltc)('(S.t. A Code lttraltor for .\S:\s-

. Q.' ~'( )l( i 'l V( (t:550 (;I dyn:1tttic 1);1t-:1el plo(( sor) I" is teat-ly (-tt~e : tisI- will
IL h f ollowedl by (ode(7,tett )O lttt lt) 21tt te't ItI h~ot ]I A(:1 :1t)d C.
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10. Describe the graphics support ror your system.

Auto-G provides two Interchangeable and complementary man-machine
Interfaces - both a textual and a graphical Interface.

The graphical Interface Is used to produce documents In the form of G
dliagrams. Auto-G uses a syntax-driven menu, which changes as the user

modlfles his dliagrams - It Is Impossible to create a diagram that Is syntactl-
cally Incorrect. -\uto-G Includes a powerful set of editing commands for the
rfast, accurate production of diagrams. These may be entered from the
keyboard or selected from the on-screen menu. Prompts inrorm the user
when the system Is waiting for further Input e.g. to complete an operation of
for. the next command.

Facilities Include: Change. Move. Copy. Delete, Hide. and Reveal one or more
Items: Expiode. Implode. Insert. reposition. Scale Up or Down. and Select an
Item.

Comman(Ils which assist the designer to gain a clearer picture of the context
of a particular part of a G diagram Include Zoom In. Zoom Out. Explode.
Implode, hide, and Reveal. All or these may temporarily (or permanently)
adjust the current 'view o1' an Item in relation to Its components or Its
.511'l'OIIltlilngs.

A most Important aspect of Auto-G's edliting facilities Is the ability to select..

• -. u(tls ilay. manipulate and store meaningful and consistent sulbsets of documents.

These are rererred to as *views'. and can be used for various purposes. It is
possible to have many views of the same document, and to produce vlew
dilauramns in hardIcopy for use In presentations andl In printed (lociilenution.
A view can provide a summary of all or part o1 a design. uncluttered by
letall or lower levels of abstractlon. The most Important benefit of' views Is

that they anm be l.se(t to communicate Ideas all(! informati(m very effeclively.

I1. Describe how your system supports concepts or:

-Early prototyping vs. rapl( prototypng

-Software reusability
-Inlorriatiori hiding

-Packaging concept

-Abstraction

-Typlng
-lEvolutionary (eveloplment

-G eierics

3,7
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-Data flow

-Control flows

Auto-X Is a prototyping tool ith a diference: the prototype Is one and the
-snme as the design beinu developed. Usling Auto-X, the worKing prototype Is
not thrown away,* - It Is progressively refined until It becomes the complete
detailed (lesIgn.

~i~Auto,-G. a system and Its; operating environment are described as a set,

or -u!5nchroliolis ritittons (objects) coupled together via simple ttni(Iirectional
Coln II it iceat ionl links, (sigrnals). Auto-N., Is (lesigned to operate upon system

lesl'igs tLrllctlri III this way whlich have been formally described usig
Arrto-G.

AuIto-X is1 (Jeleigue(i s o that It can be used at every level of the design
pr'ocess. Auto-N contains faclities_ for incorporatingT assumptions and estlimates
about the behavior of' parts o1' the systemn. and the external world. At any

~tveAuto-N ('an be used to contIrm the mnatching between the systemn
deinand its, specification, and to prodluce reliable estlimates o1f the systemt

l'errorluance. AsV the design o1' the system Is dlevelopedl. the assunrptlons are
replIaced by Ileslgn (letail. and estimnates bvsed upon outputs fromn Au.ito-N are

rogesivelvreli neil an( i iinprovedt.

Au.Ito-N provides- facilities t(. des cribe the dynamic properties of the functional

obiJects and the wayn~ they commnunicate. The user may specil'y tie (delays
(.aursed I y pt'o(essingj withbin a, function, and also idelays associated wvith
lilt er-fit ne(t ionligl transl'er. The user may set uip signal transi'er's betweenl
1'tlncrlw N()5I whichl valid random valutes are g-eneratedl for (data fields. InI
:01 lit on. the wser iay load t he systemn in a prIedleter'minedi manner by

( Oec rse (a t'a in ers hav-e lieen. sped fled lkor the set, of system fituc tlo )1t5 of'

6 lttt.,111((a I or I erext ernl el'tlilnent ). dynaic exet-cisi ;ng o1 the

Inl. !1 Ille level -peci lte( . Canl beginl. .ttNlogFs events" within1 t~lre
~xr tttatealhetiel ordnanriclow anlsstNay iiet op In

icef :ivilkihle to tihe us"er to allow im to verify. modily. andl met r'i't e hisI

'vovi' <tia. hee faIcilities allowv him1 to gaIthler sta tistics thant (-:)n be
1 10 to ul the( rea,:l syst 11ad to inf1er Its- iietl'or'ttrarw1e. In aililitloit.

'ii N cr .v l~ m litlestht all1ow lie us.,er to liltt et'a(t with it e sy-t eml :0
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Once a design has been completed down to the lowest level the effect of
Auto-X closely parallels the operation of the conventional debugger. Dead-
locks and race hazards In a structure can be clearly Identified at an early
stage In the design cyc!c.

Once a test has been set up. It can be run any number of times. It Is
therefore possible to set up acceptance tests for any part of a system (up to

. and Including the entire system): these tests can be re-run whenever any
change is made which affects that part of' the system.

The G/T notatlon encourages designers to develop generalized solutions to
system problems. These generalized designs may then be re-used efflciently
in different circumstances.

There are two aspects of the G/T notation that are connected with design
reusability: generics and macros.

The G/T notation supports several kinds or Information hiding.

From an operational point of view. the notation supports object-orlented,
hierarchically structured systems. To describe systems of this sort, the
notation supports scope and visiblilty rules that can be used to prevent a
runctlonal object from rererring to or accessing an entity defined Inside
another object.

From a development vlewpoint, the graphical man-machine Interface or
Auto-C; supports a diferent kind of Information hiding through Its *view'
facility. The view facility enables the user to hide or reveal any Item within
a G dlagram or to alter Its relative size an( position. View Information can
be stored within the database and a user can maintain many views concur-
rently of a single Auto-(G document: .\uto-G guarantees that all the views
:are conslstent with the 11 nderlying deslgn. Figures 1ic.1. llc.2 and 1tc.3 are

Il views of a deslgn that, Is nmi c h too large to he shown clearly on an A-I
page. Tihe view facility is far more than a means of hllng information - It
is also a )owerrill lwalls or Co(lnilun1itlilg inllormlation.

S'sig A.t 1t( -(. It Is ea.sy lo (lescri be any systenm as a set. of moldulles. each
,scr'ibe wt lhii a se p"irate A\to-C lesign locmen t. For every (locnell,.

tl er1:4;'1 suip1pllfs a nam1llle a I :1, et ( t verslol lescrilptors that to ellt er ')"rm
nitl Iitti(t ( <lc)dwuIe(1t, iWlelit'Iflr.
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Figure 11Ic.3 : THREE VIEWS OF THE SAME DESIGN
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A package of modules may be defined by creating an Auto-G 'configuration

document' which. lists the names and versions of all the components: the

package could be a complete system, or a group or functions within a
system. Modules may be used In many different systems simply by Identify-

lg them In the appropriate configuration documents. When It Is necessary
to change a system by altering one of Its modules, the module document Is
given new version descriptors - this makes It Impossible for changes to be

made Inadvertently to the original system.

Atto-Ci also supports the concept or packaging through the use of generic

dtesign templates.

.\uto-G provides total support for the concept of abstraction. Using a
top-down approach to specification or design, the user may begin with very
, eneral Ideas which he can then decompose Into lower levels of greater detail.

The process of decomposition may be applied to both the structure of the

system and to the behavior of Its components. Auto-C allows the (lesigner
to use as many levels of abstraction as he wishes until he reaches the
"atomic' structural or behavioral statements. Figures lle.1, l1e.2 and lle.3

show the progressive decomposition of a simple system as seen through the

, raphlcal tman-machine Interface.

Every object In the G/T notation has a type which determines what
operations can be performed on that object.

Every non-data objects have a type: for example, an object of type *signal*
may he sent or received. an object of type 'Independent functlon' may be
given a:s the destination of a signal.

For lata objects, the G/T notation has many bullt-in types (e.g. integer. set.
-haracter-string) out of which It Is possible to define complex record types.

The notation enables the user to define his own types as a matter or

* ,'onenilence. For Instance. a single type could be defined to represent :a
%- reorI >tructure with many fields ol' differing types.

The I ser cmn deflne his own 'new' types which are (distinct from all other
Iypves: lnew types call be used to prevenlt (lesIgnl errors such as can occur

Iim'o h t ie is( of t.lhe wro niilts in aII expression of quantity. For
iistaee. byefining 'niew' tyIes fr mlwnlites and secotndIs. any Ilnadvertctl

',.t.C t of m11inu11tes I() : a :vrl:lbl )f type secollds llay he detected
- ' :1 trotmi:i(e;II V

,- o.
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Type checking Is done whenever possible throughout the Auto-G toolset. A
major part of the work of automatic checking within Auto-G Is to ensure
that an object's type Is compatible with Its usage.

Every Auto-G document has a user-supplied name and set of version

descriptors that together form a unique document Identifier. This labelling of

documents Is suitable for enforcing configuration management and build state
controls during the development of systems.

A package of modules may be defined by creating an Auto-G 'confIguratlon

document" which lists the names and versions of all the components. When
r:: a module Is changed, It Is given new version descriptors. To produce a

package that Includes the changed module, a new configuration document

must be created giving the new version Identifiers.

The G/T notation fully supports the concept of generics. Using the notation.
It Is possible to design generalized solutions to problems as 'design templates'.

r~ These templates can be used for creating real objects within a system.
Values and Identifiers used within the design of a template may be supplied

by parameters so that their application can be as general as possible. The
notation also supports generle operators and procedures.

Figures llh.2 and 11h.3 show the use oir a template within a system. In
the examples, the template Is a pattern for a function that controls electrical

equipment. The template has six parameters, namely the voltage and

. frequency at which the equipment runs, the format of the M ON signal. the

format of the M OFF signal and the rormats of signals (TEST-START and
TESTEND) used to TEST the equipment.

The equipment In Figure lth.3 does not have a test function and so the
TEST ,TART and TEST END parameters are not used: those parts of the
template that relate to self-test are redundant In this case. When a
template Is used. the Aiuto-G checker Identifies any redundant design.

removes It aiil checks what remains. Only the non-redundant parts or the

leslgq are iised for auitomatl code generation.

The G/T notation supports the concel)t or meaningful text substitution

mac'ros. U.slng the notation. It is possible to define convenient synonyms f'or

a1N n:1e or expressioll. Ato-(; checks that every macro is correctly
.leflli n . ;nd t ihat each use in-at('hes tlie (efnnition.

45
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The G/T notation allows the designer to describe data structures of arbitrary
complexity. Data may be global to the system. or may be local and private
to part of the system. The characteristics of a variable can be declared
preclsely I.e. Its type. Its Initial value, whether It Is read/write or read only
and what functlons may access It.

Normally. data is carried between functional objects by signal. Functional
objects may also read and write to external data If this is consistent with
the way the data has been declared.

For any function. Auto-G allows the designer to defne Its communIcations
interface - that Is. the external lata that Is accessed. and the types of' signal
sent and recelved. Interface definition may be done at any level of abstrac-
tIon (as shown In Figure 11j.1), and the consistency of the Interface deIlni-
tlons at every level Is checked automatically by Auto-G. The communication
subsymbols make explicit the use and flow of data within the system. The
flow or dtata can be made even clearer by joining the 'send' action In one
tunctilon to the 'receive' action In another (as shown In Flgure 11.1.2).

The use of' the G/T notation alone cannot adequately describe data l'lows
because the system consists of concurrent functions. This Is because a static
analysis cannot d:etermine what data values are passed around when several
functions access the same variable. One of the outputs f,'om Auto-N is
information on how data Is used moment by moment: from this Information.
A,to,-X generates a trace Ilsting showing the actual data 'lows within the

Ait -G allows the behavior of each concurrent function to b)e (described ill
terrmis of a state transition network I.e. a set or of dliscirete states :nd a set.
"1 t rl'lnsitoills between those states. where transition Is a se(llence l t acti ns
trl g-erdI by soine condition or event. The graphical r'ep'esentitltn of' a

networ(lk is very si mlla' to a iraditIonal flowchart.

T1o ( I/'l" l( tation lel'lnlits le. Ign at any level of abiistra't ii. i. w i si
le:III bed ala ;uctio)n atr o)e level nImlv be decoilposel into : n t-work. in
r hli l, tli notation pernlts one network to )e nestel withi ii anti le'r

ltel ~'k,. .\ty ple'l use ol' nested netwo'ks Is where :I high level alctlil
i u'(llr ()llllllllii ( tioul wiIIh another 'ulnctlon: :I (i example or I-si shownl
Ti F-igir, I lk. I
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12. Is there a paradigm embedded In your system? If so, describe It
briefly.

The G.T notation Is methodology Independent and therefore does not
postulate any embedded paradigm. This means that the front end part of
the Attto-Ci toolset (toes not contain any embedded paradigm.

Auto-G sup ports the development of object-oriented systems consisting of'
aSV uc hronous functional objects com nu nicating only by asynchronous messages
(wvith non-d(estrI-uc tive send and destrucetive receive) For Implementing
systems of this sort. AdvancedI Systemi Arcitectures have developed special
hardware kernels which enable messages to be sent efficiently between
functions with a processing overhead of the order of microseconds rather than
mlIIlise conds. This efficient message haftdling makes It practical to forbid the
use of shared data. For users wishing to Implement object-oi'lented systems,-,.
the back end of the toolset (I.e. the A-\uto-C checker. Auto-X andl the Code
Generators) currently has rules built, In that restrict the use of concepts
available in the notation to what can be supported In tile target environ-
ment. It. Is Intended to produIce alternative versions of these tools supporting
different target environmients.

13. Describe the external tools with which your system Interfaces (tool
compatibility).

Atc has been designed with all the *hooks' necessary to Integrate It, fully
withbi project support environments inI whIch additional facilities (such as
co)nfigTuration managrement andi project management) are provided by other
tools.

Witli help from Adlvanced ,-'Yst em \rchItectures. customers have scesul
linkedI the Am to-Cl daitabase to other tools wvithin their own proprietary
develo)pment environmuenits: (me' such tool Isa, text editor whichi guides,
J)rouf_ 1%111 mnet mull1n ng JOVIAL: a secondI tooXl generates test datn a a toumnti-

cal vuing :I hnbasis tHie liiei elsr toswithin1 the d( laxa lse: aI 11d n I
too)l :11utolumtie'lly g eumernte ltoc1umnmeumrarlouu L to[) standards e."g. 1)01-S-I)D-
216(7.

A\z-A 11m>1:,m to link .-\uh)-(i directly to) the ORACAE databa)se 1k(w wIch
* '1 (Awi to(l+, a ye nul-s :)Ilnleol. In ~~i~ol de\'(k)pet'5 of Expeti war1e. (IKNOS.

:111l ISTI~\l hav'% oaluateI .\t-(l with :1 a xiexv k) lu1clmliug It \%it himl 111(11r

1t) (I('S I c ASA - mie('1tu(itoiii 11 hoI (Ot lole (Otllimiol 1015l) mvwu*hu
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l(iTE) Initiative; It Is hoped that this Iitiative wvill pr-opose a set of
* Interface standards that can be adopted by Auto-C.

14. Describe how your system supports hierarchical decomposition and flow
direction (topdown, bottoms-up, both, etc.), architectural perspectives (designer
creativity) and object-oriented design.

1-1.1 Flow Direction

.Xito C( encourages a top-down appr~oach to design since It allows any number
()f levels (f abstraction. AutoCG Is capable of expressing the concepts used
,in n or the popular structural design methodologies. Advanced System
Archtiltect u res provides training In system dlesign which uses a set of objective
criteia to decide how to functionally (decomnpose the system.

Alter-natively, a bottom-up appr~oach can be used In which small functions are
(plesined in isolation and then put togethier to formn a system.

\Vhet her- a putre top-down or bottom-up approach Is usedl. or, a mixture of
he two, the kato-G checker perlborms a complete check of the system andl
lewilties aspects that might Indicate a poo~r design.

1-1.2 Hierarchial Decomposition. Architectural Perspectives and Object-
Orilented Design

The view facility described In the responise to Question tO allows the system
I() he examlinedC~ tam aniy architectural per-spective. The CIT notation filly

'p rshothI hiet-arc hical dleconi posItion andi an object-orientedl design:
e-x:iples of these aspects, of' the notation ar-e given In the response to
Oiue.tioni 5.

15. Is your system supported by formal syntax & semantics? Decscribe
briefly.

()I lo hot'l Iil It egjlicl(1 :111(l t he textulal tIm-Iacieitefcso
:I~rna k ahst:1 :III(t syntax ndsematics exist, III thie tkwmn1 of, anI

-. 1s ranlamuga~e ) wihel ks invisib Ile to thle e.

)I P [ I'II~f :Ott IV1t( ( sit Tuc l~ t 1-11"1:1 1 t o frll l .)I 1 1 ) t bx Ia I (Iia ('-
1' I * a I c(I pl- aIa )I XVI) I\I I I wt, ic-l I I) (It I II ( I I :c. XII I IeI II

J
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16. Outline typical utilization costs for your system (cost of acquiring, using,
training, & maintaining it).

The purchase and maintenance cost of the Auto-G depends upon the number
of simultaneous users of the system that are anticipated - this figure Is
normally less than the number or people who may use this system.

For' each *user', the purchase cost of Auto-G Is $15,000.00. The annual

inaintenance chargue of an Auto-G system Is priced at 15% of the full

lurchase cost. For large Auto-G systems with over eight simultaneous users.

thee Isc ia significant quantity discount. Site licenses can be negotiated.

AdIvanced System Architectures provide Initial training and on-going suppor~t
InI [lhe Ilse of Aiito-GC tools. The cost of attendling a 4 day training course

t -s.-vs offices In Camberley. UK Is $1,125.00. Courses can also be
a uranged on customer premises.

[-rIces for other components of the Auto-G toolset (i.e. Auto-'X an(. various
Cobde Generators) have not yet been fixed.

17. Indicate the hostablility (measure or degree or portability) or your
system.

.Xto-C Is available on any Unix or IVNIS system for use via terminals
(preferably with a mouse) using the Regis graphics p~rotocol.

Time systemi can also be supplied for- Sun, Apollo. VA~station and Atari 10-40
3ST workstations. These workstations can be linked Into other development

facillities. via a local area network such as Ethernet.

.\iro(-G prodluces hardcopy (liagramis thirough plotters using the l-IPGL
r)t 1( t or. Laser printer outpult Is also bei ng developedl.

18. IDcscrI be how you r systemn sumpports Infterdliscili1nary abstractioris/rcprescn-
tatioris (iLe., systems engineierinrg, software cengi neeri ng, hardware engi neerinrg).

'I'le /Tl 11ot at lon (.atI (escri b thle fuinctioiiailt~y of ally systeml. [ot. m1cek
10hhfltht , yst e Il. Aito-G pI.()vi1d(: (0l1letv S et of Cocepn(lt' whlichl

111:1.% he :n ['[-le Iin al1l of t he a bove app~tli(catloins .

I I iul:~inm tllt Ii keimi : 111md 1uPI-otuil I ls I lle I(.\ wit hum I 111c ltf1lict1oi
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symbol (rectangle) is Informal commentary text ("AND GATE"); all other text

(TP. A. B. A AND B. C) Is formal. The function Implied by the symbol Is
that when a time pulse (TP) arrives, the values existing In the Inputs (A, B)R are read. combined by a logical AaND (the expression "A AND B") and the
result transferred to the output C. The function Is repeated Indefinitely.

19. How complete Is the methodology - do Its principles embody

-A development methodology only
-A design methodology only
-A programming methodology only
-A project control methodology
-A management methodology
-All of the above

.A\to-G may be used to support any structured design methodology. Ad-
vanced System Architectures recommends its own complete design methodolo-
gy known as the Sofchlp Design Principles. This methodology pre-supposes
an object-oriented run-time environment which provides efficient message
passing between functlonal objects. This methodology Is taught by ASA on
its training coiurses. and is fully described In ASA's training material.

Not a)plicable. If Auto-G is used to produce a detailed design. then program
co(le (e.g. Ada) or executable target code may be generated automatically
(lirectIN from the design. In order to generate the complete system code. the
lesigner nst (esign down to the lowest level of detail: some users consider

that (let alled design (lone using .-\uto-G Is programming by another name.

- - The (i/TI no)tatuon makes It easy to structure a project as a number of

Iarallel work activIties.

.lto-( lo(e*s not contaln lny p'oiect control racllities as It Is Intended to be
ised11 hii ( I'nc/ l1 uu)ll w ltb a separate project control system. Auto-G has the
iue(-eDss:y "h boc k~ I() iltelcoulnllect with any project control syste en.

The (/iT II(),itii()I It e] ,vsy to n iilw .e the parallel evoluitlon (otf a
I1111I111}€'1' (A*' (J)(. llmwnllI .

.. .\lt -( , ( j() II(A ('()[II ill :II- (.()lI riti l n ll- V ln ilt, LicIllitle( :1s it is

"t" 1w-{ll . l[ )( I n f", Il CI" ' ",IV '1)( [ ( ll ''' ) ltlllt \v ll ; 1I /v ('() ll l t

i. i1 tile l( ( c to lilt r ieci ,t it i a1n1y .(mutM'i I-

F" 5N



20. Describe how your system supports a team development approach.
(Number of stations/users).

The G/T notation supports decomposition of a system Into a hierarchy of
documents (containing statements or submodules), each of which may be
developed Independently or the others by a single user or by a small team
working closely together. The notation makes explicit the dependency of one
document upon other documents.

'A

Auto-G Is Intended to be used In conjunction with a project configuration
management philosophy - the G/T notation provides the means of Implement-
Ing a management system making use of the access control facilities of the
host operatIng system. If Auto-G Is Integrated fully Into a sophisticated
development environment, then there are no restrictions on how many users
work simultaneously above those which the host environment Imposes. Even
without a sophisticated development environment, documents may be worked
on In parallel providled that development work on each document Is (lone 1i
a separate user directory. A document under development may be checked
in conjunctlon with other documents at any stage provided read access to
other documents Is permitted.

For use on large projects, one Auto-G customer Is developing an Infrastruc-
ture In which Auto-G workstations are networked Into a large host computer
which acts as a lfle-server, coniguratlon manager and database machine.

21. Describe how your system supports design trade-offs.

It is Intended to enhance Auto-G so that It provides assistance In calculating
varlous desilgn metrIcs. W th this additional functionality. It will he Imposs-
ie to compare alternative design solutions and to select the most appropriate

(esigni tor the problem environment. In addition, the metrics i'or the chosen
So )I ion ,'an lie i!iedI to) dimension the system precisely.

% '22. Intilcate the range ol problems to which the system can be applied.

''lie (;/T iia ,:W(m 1 P sa 'Omnplete formal notatlon that can be ilSe( t(
6 h :l1le ll 'irt iioilnal aspects of any systen - lncluding functi(ns tiat arc

t e1loetr"iul. (l(ctr()nlc. ll/echanical, hydraulle. comiltter hardiware an1d sol't\Vare.
.' * J)'1milJ . te (;/T n)o,1t o11 Is particllrly s lt, al)le l'or descrIblng ilrge
(O.l~lli\ lr --iiiie sS'stells. ;\llto-(-i ItkeS it. ("a.sy to ulse the Gi a

d" ;~~till]l ll ) ll' :liltlCHIlllt!(. r'l ,ll lw ()f' l''lr(uire llt., s e 'lc l l lS :l( l'l lS
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Auto-G has benue ucesul to develop systems Inthe flovn
application areas:

telecommunications and digital switching
civil and military command and control
industrial process control
avionics and aerospace systems
limited resource management

li application specific Integrated circuit (ASIC) design

23. List the names, addresses, and phone numbers or five (customers) major
users or your system.

- NiMr. G. Bryant
* GEC A-\vionics Limited

AiMrborne Display Division
Airport Works. Rochester
Kent _ME1 2-XX. United K.ingdom
Telephone +44 643 44400 ext. 3237

* Ni. A-. Bosman

PhIililps AT S-, T
\N arrandebergstr-aat 8
PO Box 18. 1270 AA Huizen
The Netherlands
Telephone +31 35.87.48.90

Mr, .J. Davis
British Aerospace plc
B~racknell Division
Downshire Way Bracknell

* Berks RG12 1QL. United Kingdom
Fekephoilc +44 344 -IX3222

M11B ERNO. Dept. RB022

ll te eidt rnss e 1-5. [)-28(X) Bremuen I
West Geriianvy

Telelp lioie +-IQ 121 5:3S) 1211
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Mr. S. Taylor
Thorn-EMI Electronics Limited
Computer Systems Division
\Vookey Hole Road. Wells

Somerset BA5 1AA. United Kingdom
Telephone +44 749 72081

...

-yo

:...%p.jp:~~ .



.*Jod rey A" ss )eI ates Inc.,
v -132 1-mIy' ield Court

eera Pnrk. N ID 211A46

.55n

-5 ZI&e



.4

N
0
'.4.

.4.

'.4-.1

-. 4-

-. 4'

'.4.
.4~.

4%~~

.4'

'.4-.'

-'.4.

-. 4-.

.4.4,

0
.4~.4

.4.4
.4'..

-.4
'I.

.4-
.4.'

A-

.4-
.4.4,

-.4
-. 4-

4~A.

0

U.

N'
~1

.4-

,/

N
.4

SC



A-

Jodrrey Associates, Inc.

I . Describe how your system supports early detection of Inconsistencies,
closure and errors.

Pro1od supplies many balancing and checking functions to ensure complete-
Sess and consistency. The manual for ProNod 'A Complete Descriptioi
tmy be consulted for some of the checks made by Prohtod. Pleise see -

-sytax Checks During Creatlon. Structured Analysls Analyzer. Mlo1lular Desln
Anallyzer. and Pseudocode Analyzer.

2. What type or progress metric does the system produce? Is Ib quant i-
able measure or completeness?

-. , Po )No(t supplIes the number of objects contained In the proiect library.

This woulld include the number of data flow diagrams. (Ia ta lt-ens. etc.. ti
halve Ierilnei tlumis far.

3. Describe how your system supports documentation, program imanagemnent

-aid control.

P' 'oN [l loesI not have facilities for Gant charts et.c.. to support lroject

mainamgeien t. However. there is a wide range of high-level and (letalled level
. Ie ports that can be pIulled to allow mlonltoring of progress. For details ()t

lse )reports see "-\ Complete Description" - )ocinnen ting [ it' I Relo)rt lwg.

1. Describe how your system supports real tlme design.

,-" tI' ).AI{aI (Ioffers the methodlology of Derek lat tley/Leat'-Segler Itt 11i(,1 ct(tr)l

lkw liagams. contiml speellicatlons4. and I state transitloni daglramns. -S ec
I .'al-T)I In in "Cornplete DescriPtion."

5. I)escribe how your systein supports concurrency, parallelism.

." "''l l -111w V II(tI folind III .\(I , (t s . packa e. l. nly ho 1ed i (1w
- }I'o Alo ana : 5sis nd~l designl jha.s.s. This is atnp1il1d !I) the c:al-lill desgn

6. Is your system coristralne(d to a particular I tit plin, taliot language (Ada)?

i.



7.Does you system produce Ada P1)12

The current Implementation af FroN 10( consists af three p~hases: reqluirenients,

dlefInItlon. architectural design. and detail design. Diniing det all ilesigli thle

englieer will Identify Input and output paramieters and specify the logic o1
ie algor'Ithml for each fuinctional romponent of the yte. The loIca

s pecification Is Nvr-tten In a semI-formnal language patterned alfter tHant of'

Cain. Farber and1 Gordon. Parameter strings will be reheckedl by ' Fro~lod to

ensure they -are of proper length and type andI that, they mantch entries
cont ained1 In thle P roN 10( data type (lict lonary- t' se ()t dIn put /(ou t pi t. d ata

- wit hi n the context of the algorit hin speec.ition will h o e c hecked for

(nis,tency wvi th the paramneter s tring leckarrin 'o. Thle :i galIthini will he
checked for correct. synt ax and to ensure tha tatl datn :1 ied hanve been

lclnre i appropriately. Once a valid speec-i I thi has b een entIere~ I. ProNlodI
will c onve rt it to Ada F DL usi ar anl Ada CodeI Frau e Genierator. The Adln

(odle Framne GeneraItor translates paramieter St huigs to) \;ilild Ada1 (kiata

lee-kiarations andl thle algoiIthmn specillcation to)s i at(tl correc t Aa codle.

0 ~~The programmier wvill need to elaborate tilie ;\z PDa Il '1 nara ohetdb

Pl.o.\1-I :11and supply lower level (aletils, not f'oin I it thle 5 wlilill nm. Thei

ProN od AdVa (ode Framne Generator is cuirrent ly ivalibl :mid is lelig muse I
V ~h -- ev~ veral Depart ment o1 Def'ense contractors'.

8. Describe flow your system supports lle cycle Irltraphnsc Az interplrase

(c)If in ui nicatloris.

Pw~b isthle only, cominercially a1v:1il:1he tool 11t la neri theanlss
:icliitecttint. :1m mldeslin phalses. 111ctraifoiisth ci mceit nt anlysi

ti()le lsignpckge. The architecttii adesugu_,i I i seatlows for a in I

Iierks Il coilsistency at dletail desig-n proeliur( .s. Se * (Oil plete

It lol'FiTe TransfTormler.

9. Is your system automatedI, executable, corn tilable?

%fi 1-,tii IS oil IS, :ill ixeciit:iliti kwig orthle VAN 1nt( lbNl P('

1O. Des~cri be time! graphics su]ppo)rt for youir systeri.
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11. Describe how your system supports conCept o1:

-Early prototyping vs. rapid prototyping
-Software reusability
-Ifration hiding
-Packaging concept
-Abstraction

* -'L'ypinlg
-Hvolutionary (IC /elopmfeInt

-Generics
N1 ac ros

-D~ata riows
-Control Ilows

* . 1('IIlml !speIf(:Itlol l IlLe- lim he ised (1111-111g the pii, Iss ~ - ()

(reate ( pert-otiml sjpeethr:Lt~llsw.

A tlly p uses ()I* o he 2.1 1111. Oor~ cod P*tilfs. [hOy he~ki0 (e 1d wel

the ir ed t1I:tl de ,i2,l1 HI'l. slhnre proceditres ilt n~ot (Ia 01. M~se Inl 1,O lie

tittn :it(- no V 1 t ill Om-e to I flow tr rm1, m t he syN-t eni lsin

The iil~r to(l l X d'I .iij uIlse&I 1w prolodI( is tie( i~lckztlige or Ut)ult1lO. It Is

I~t~t~otl ticu~el t li 1L'hl l Wit ect :11 lapatl lrocedilrel m.t(' Ie-ictio.tS ite inh

- 1! 1:1 >15 P~lO e. 1:ltP iltsupl. (lj ts I tu I) kC(IIVO clw k e '(I al)111lt(l w~tI -

I1p (r plto.N(. :mou

PrM 1 -:m 1EiO k, w(-d01 tlw dii Ic l ~~lilt\ (It (1i (,1. :11. I ueu

U.-,prp - U
**2* X!A7 "t ~ Mi-.P.



"ee A ( oni I let e I)s'i on - ObI jects IDatI F low DlaIgi' msP

-4c "A ( \ nt Icr e D")es 1 joloif' - Re:1l-Tie Aialyvsls

12. Is there a paradllgi embedded In your systemn? It' so, describe It

briefy.

[~t~ Io{I I>I cied oil the itse o1 -4 ruceturedt Analysis (DeN arco). N o luilar
rreorjoral te.uIst:ictlin:ui I in1lorinatlon hIding (Farnas) andI prograin

hs n 4d ha l : a aaIci :fliwi. Farher and Gordonr PIDh. 1-iud oil secveral
.vki lPIjL> 'hwi(Illw2, AaI~ ir e II. .\la-DL. and NKey One.

1:31. D~escri be the external t(x)ls with which your systemn Iiuterl'aces (tool

Pr(told rlc \( 111t(-5 )t' :Il (ilijects andl i'Iort~s. lheY iitav he
cliiletfl \( 1 IIO~S~t1W iclaeC. )oeiunientatiofl packagues'. prFoJ(

1[:tl:~iI1II lic~a~'-:11ii :MYi ileu' too[ capable oA' an :V>(l 1i itcriarwe.

1i -1 Iesci lbe how you r system supports hierarchicldeo osto aid(w
(11rec-tioji (topdownf, bottoiis-uip, both, etc.), architectural perspectives (designer

creativity) and( objlcct-orieri ed design.

I >0 ~tjj')IS (\(t~u testJl iltli(Iinlung tegnuei l~iiIoieto

* I 15. Is you r system suipported by l~ormral syntax & semnrtics? D escri be
briefly.

I't)\l o 'i I 11l tt i u yilt:ix Iohu ( alc h o b~je t. T h i s 1-C p ro i k d e d *11 a

* I ~~~1. C) tt I ti typical it illzation costs Ior your systemr (cost of' acquI Iring , uisinrg,
Lraiiiri, k. min tai ninrg It).

Via ~-0It Ii '(10(X - (iO( dp)nii t plt(io> :1[1(l .tpc -1,

'11 *l 5 ( 1 ~ \ trl. ( II l1_

% i' I I

"ili-



t n i7. nlcate ' hostablllty (imeasure or degree or portability) or your

system.

IPN )lo Is :v'ailable ol "my B\1 PC'. and all DEC' Vax systems. The

systemIs coi mpletely portable between Vax and/or PC' systems.

18. Describe how your system supports In terdiselpllnary abstractlons/represen-

tations (i.e., systems engineering, software engineering, hardware engineering).

] 1( Sh I is "a 0,(l b)1il1 It l-[ systens abstractlons. Clients currently utse

I 'N [(t I ( V I) coll pilter hoards. and subsystems is well as programming

" /":],l'S I ( I. It i : -et neri systemis moldellng tool. wIth a tar!_,et of pro-

.1. I low omplete is the methodology - do its principles embody

-A developmuent mnethodology only

* - -A design met hodology only

-A programming methodology only
-A project control inethodology

-A in agene nt, methodology

-All or the above

I I,.I ,I i :I ('( mplete sotw:ire dievelopint l met hodology. This lilcludes

.Itittmeut ialvyis . architectural design. iletail deslgn. and progralinlll/g (via
"-' ,"(,if vain/ll! 4e11 r o'1"1 "").

20. )escribe how your system supports a team development approach.

(Number or sLatlons/uisers).

P'r'.NM, 1 -ls 1i :rIx1:1 Y :s il t a 11 (a enllvlollllolit. Thl, *ttchildes l1:1n1y itsers

,i : ll 'I \.\ .N . :1ut(l Il().t (l'tell. ()l the VAX with c's

h w , l:ittI -
. 1 T I ()() ll()t I lim11ted to anly 'ert:ii rt nitmtier (h

21. I)Desc ribe how your syste in sin pports (lesigi tra(te-olls.

11.1 h) :'i Vl IlSe

P,:
22. I | i(: t th- - r-a ng l 1" rolilns to which the sysW.en ca) 1-e aplied-1 h.

.' -' -' -'- -"' - -" .I - " -"I","-'x -" , ' It I. .x ,,r.:.-' -I "-,I ' I .. % ., : v ;.7 '' ''' - ''- ,.i . ,'- ',



23. list the names, addresses, and phone numbers of fve (customers) major

users or your system.

-Dan Roy

Century Computing

S101 Sandy Spring Road
Laurel. \[D 20707

.) 95:3-3330

-'. l tBrry (iiI

EtnCorp.
#'.(5(-! [l,- i(l,e Ct..

-te. 9))

t'iwlitiOeld. VA 22150-1872

07 )3 /')22-5o()

i' ~Lee Frent

-" 190i1 NorIh ollT ,'t.

N( rllt hidl ,e. CA 0 1324

'li' ,S -2l 1 Ext. 263-1

PM V'ilts \Vay

'le'n. (\A 05011
S1( )-1/ 27)55- 15(1(0

r~Reed
74S 11( l(l Is P Tre ()lII
-])llll()oll ,, P () "l ol

\ 1"e n ies. \'1"1()I1t 05-4t) t
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WestInghouse E lectric Corporation

1.Describe how your system supports early detection of Inconsistenclcs,
closure and errors.

The SIDE Facility supports early detection of Inconsistencies, closures. and
errors both explicitly In Its design andl Implicitly by Its Implementation. The

* S-IDE Facility Is based on a graphical methodology that enables users t
vlsuallv check for Inconsistencies and completeness. The tln(lerlying ;)rograrn

* ls hecks for type consistency and errors- while cr-eaitiugl/11nodifv'il' n aN D,
~ra p)h. This checking is further enh-anced through use of an AlI languaige andI

tri t representation 01' the dat a obIj e cts. This type ofreI'pre.,elutt on 1cm Is,-
itself easily to a logical checking of' a graph ,is It is, being crenied/iodlledl.

l 7W4iire I (on the following pa1ge) dlepicts an. examplle tfranme relresemtaiot.

2. what type or progress metric does the system proiI(ce? Is it quaritiln-
able mneasure of completeness?

* Thie t iser in ay check graph completeness at any p1 i of)I gra 1)1 creatin and.
llo(Ililcat ion. At this timne, the programn will ~ist ainy tinconnecte I entities,.a
well as any unset attributes that are necessairy tor gli )1 corn pleteness-. This-

in formaitIon could easily be used to generate a quaintiflable ineasu re of'

(eom-pleteness. This capabillity could also be exten(le(l to s evnrail levels,' to 11o1

* only check completeness at the graph level, but to check if undlerlying (cild~)

tnodes of t.he graph exist in the li brary or must, he ei thet' creaited or inot Illied

to in:tcli the abstract nodle.

3. lDescribe how your system supports documnentation, program malnagemnent
arnd control.

The SIDE) Fad lly s.upports (olOIlnentation thIirough s-everal tleoe d1 (I. A

Ilor)ter. is used to ' enerate( a icueof thel( gil.iluigislof' 111(1
oiiieelvtv. 'I'lie f'acility plolroduIce,, tables that desrib ech ofI the

Jle'( :111l the (pielies, that connect, theml. Thie eaIrlY i dttn olas

it lie ) ht"htile for the gilvenl gre phl.

I1. Decscribhe how your system siipports real 1111W design.

(!I~t(e lnjttglactors behinld the SII, :ielt l11. iwee I( pralle :

4:1' o the :it teall timelesgtclthe sil(Ith le Al )\I sii

t~t i, oog - ~ : l i t 111ctii ttlii1ii(15 t Irits(iilia h vlp-

n ill !11 tt41 iii(ltile (inI.os~ ls~ The iJlIyig atlw

A M.5'-- 1:\ ' c l

.4%

% % % %
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ipredellned buit the uiser may add any attibutes that, (leflhicle h system.
These attibutes are Used to describe Parameters suich as input data rates.
the flow o1 data between nodes. and the type of processing at each node.

A graph simulator can be ulsedI to verif'y that the defined graph meets

real-time requtiremients In a single or multiprocessing environment.

5. DescrIbe how your S~rstelyn supports concurrency, parallelism.

* Parallelism is an Iiplicit feature of the Application Description 'Methodology
with Its data flow concept. Nodes represent processlng elements that are

.2 efined Independently and may execuite Independently of each other. A nodle
is readyN to executte when each o1f Its inports have dlata equaml to: or- greater

han the thbreshold attribute for that pr~

ADN I :also) Siippor'ts colncllri'nci(y Ini graph diefinitionis. For example. nodle A
may piovill Ic 1i 'tit to~ nodle B at, a rate faster than node B can lTocs. h

olethis, problem. no cop~ies o1f node B execiit e concur-rently. The da ta

ouitputt fromn node A Is switched after each exection to a iop~y of node B.

inl a ci rc mil a r fashion, and t. heni recomin ined by a node that mecei yes a in inpit

ronl eaich 01 the niod Bc1 copies.

(5. Is your system constrained to a particular Implemcentation langtiage (Ada)?

'Fihe Apl) P Hat ioni Descripitilon Methodology Is a gi'aphi cal ( ese ri p t) ncmt lins h

* y that Is language Independent. ft, uises graphical eoflstri.icts conpled wilth
ex a lescriptionis to (define a p~rocess. The diatabase relpreseitat(.n is then

11sed to e erate.-da -peciflications thait can be coin )1 ed i and execi ited . This
lan ae aschosenl to coinply wvithl DoD inititives been ise of it's dtzi

typingr andl constructs butt the data base coiiltd be utsed to generate specillIca-
ions for- anot herlagae

7. Doo's youj systern prodluc Ada P~DL?

8. lDescri bC how .your systerni1pports Ii re cycle inrtraphage & 1 ntelph-ic
(()ir in ii rileations.

I~ ~~1( W((~( lIle hir(.lhi(:lI 1 ()(1Il~ f ;\)N I. ii'peli cycle cohui11lklc

l( i '1 l' )0t ~- roi( h "1 t lie In lilIt i-levels N* i 1 a a mu I Its m1( I. It' :1

I~uaeis il~el -,I iin)(e it 11 top W-level. I his \%az( ~III he rellecicI :it
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AD. I. It'I a la)Vs :11 !ri Pit es aire changed . :1illY iiodcPS connfect ed to ti lIEfi I
n iist nlso be noifi hed If their interconnect is :11'eciciI.

1). Is your system automated, executable, compiable?

A main objective of the SIDE facility has been to Increase engIneers*
%%% ~produlctivity an1d 4fficieucy thr'oughf the use of automation. Once a graph is

completely defined. Adai code can he automiatically grenerated from the graphl
liescript ion. rwhs code Is vaib I. and can be comnpiled and executed ina y

N IIL-S'FD-Ada environmnent.

10. Describe the graphics support ror your system.

A iriiigt hist hli ml the s IDE raclity hais been to use graiphIcs To
9%,. provide ai user friendlyv e uvi romi nc t. This Is dlone Implicitly t h ouoili the t-

of AiI) I.agraph)ilcal repres-eninat ion langtuage. In the earlier version- )I'
s1L-)E. a colo r gi p hic- t erinn Ni was used ,As the Interface to the 1)K
I'acility. Pop-up mienwus andl actutal gin nh)I drawings wvere a mat In feat uire (W

liep ogr i. hissvtcIII is.1 110W bein upgra-Lded for a LISP manclit ie
.rnv rmJIon ilent. Thell old1 lent ures will be included along wthi m iult iple W\ in ( Ows.

nud le seofusraids suhasamos ill be supported.

11. Describe how your systemn supports concepts or:

-Early prototyping vs. rapid prototyping
-Sortware reusablilty
-Ini~fomatkhiofdlirig

* -Packaging concept
-Abstraction

-Evolutionary dIevelopmrent
-Generics
-Mac ros

* -lDat f lows
--(on trol flows

li~. tif*>(otI IIw 1(Ilh\tig luige) shlows I Ite ovet1l 5111K ~clt. (Coii((l

* ~ ~ ~ ~ ~ ~ r( h\ : IIcitPit ee ) i i c o ti g gI c t'l (W urs i T ile
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Figure 2. The overall SIDE concept consists of reuseable libraries

.-'" and uses a graphical input based on ADM to create the central database
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I-p

!O(t I t1 tie~ee an1( i lie user a ind ittn be'r representing s trnctlire ,oilieeit-

Iv :11i with varylng levels oI' det all.

-kDN* bsliasic strucnture resemibles, t hat o1)1 a (lata flowv dilagram. It consists of'
tuodes, anid arcs0 . Thle nodes represent l'ictions and/or objects. whereas the

a 'cs le picr the connect lylEy zn aml ho\v of' the graphi. Each node muist

re!presenit atil eXeeliI.Able mloditle orI a ,uibgrapli. A. subgraph also contains

m10 les a111 ales . ano 11 aho'loi n itsiuoues, to relpres eit exec utable modules or-
grph .\graA i level is deli ned when every liode Is associatedl with a

silrlior anI execut ale mlodu11l. Th'e syte l gaphl Is complete whenl

-'Ice gtriplls rtesel 'it 11ow. hey( I fso lepirt -vteistructure. Text nal

Ia ~ It( nglas x ot ()oXil lleei toi of* -Jt rletuire. howvever. they are gooul

e~reeur (Xil Idlet ai. 'I'le iiodies,_ o* ;t orapdi are only abstractions; of' the

tli l-t 1011-5 I he , v llerese in . lience. eachI nodse will have associated text, des-_crii mug

rI hlole. This" a1.,sociatloiallow sers- 10 view nil Ceomflledl all levels- oh,

liegraph. II* tilie te~t :s(ea lwit h :I given nodle d oes not provide

o iilAntderail1 kor the lee,;/lie ai examin its1111 suIbograju.

*l) :I t lst Ilie lHIli y to lesigk ii Hill revleVi a top-lowni manner. Thle

- . '411(lla'rt (Xi Ou li:dahs low 1)0th the desAiner and thle reviewer. lo1ser) to

Iroa1ch tie gr:uliI wit~h vanrying_, levels N' deta ill. The *top-level graphis

i rraiztlie Pro ess-.'es, :111( (Ia tatrinfoia within the system, whereasm
e lowe- ee I,: -r lsr~es t eiceased detail of' thle system. Parn II

liear l p r lviles ceai (lt i of, thle syt nProcesses. Theref'ore. tie

-r tli ileoriorlts an1d Irovilles thle r'eal ores ofI:

*I ct Ii II c x tu1 1Y u i I Ii s,' t I I ) iu I le ve a ( met ho lI lot

!: tht r:.~l l'Iihi .tlt1-(.: , wII, - -lsgle lily( l 1it s~t Ili develoluilelu

J& N.. Ii l~\uIl 1i I~x I I -oIld wit ev Ii the.I I'teln ilIv ol.
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\l~ny<st ii I'-c~nrsuillize dat a f'low diagrams duirin g developmnft. Using

()I Ion t r-I I G~raphics. ADN 1 canl simulate this development methodology.

A-DM'sbi s data fhow representation, introducig control f'low In a concise.

s-Iiuple mann1iler. Introducing thle constructs [ror- control flowv provides two

-Jhovilncout r-ol f'low which Is documented and relatively eaLsy to use.

-eni inrm, ng astanidardt usag-e or' thle constructs to increase understand-

* 1 N I tmt n)ily a Ilows; thle develop~er to design <, stemns using standard

11111a t5.but al i es ts new counfigirations to ensure they rollow thle rules

I ra itig.r~ [s.The gra p~hicai -.t ruct tre ol' the languiage aids InI ensuringa

it t e ti,( Iesl-. Ci insist encv. auid conatnectivitv oh' the systemi. Oncee a systemi Is

w'i2niIIui uii the A-DM met hodlologyv. thle system engineer does,_ not have the
-om rs )ie I s or f e , iglb oss~iy comnplet eness. and connectivity

:1s lie n avm withI a textual speehlica ttori.

* I!w-, ( : D tact~t li p rovidle, (1uic krl design ai 11 I ccess tihan conlventional3

* lid-writlelci approaiches. 'The( ('AD 1aci1ty *vIs capalde oh' storing"' tile sti-ruc-

:Ii,( )I th begrtp it. netigI uorillatlonl. parsi g al gori t 1inls. oi'galiin~ g text.

pfnir:M i it thle rm(thgirtos id oilier latai base related tasks . WVill th e
S ')t' ithe lies respla)slbilltles. the desin1er 'ai devote mtore oh, hil./their

'1111 to:ir I the actual desin lroce,,s.

Al AI liim%- 11 It conlllieni s, to he creaited a1-nd tuodifleil independenit or each

-t alr. Tllis lttih'i.lk. *s-epatil l ol, conce rns . allows tile system to lhe

twttt i lzed :1i a ilvbled InItto separaZte uiiiits. It provides greater flexibility s ince

it hiv,ick:111Ions arte w\ell-coitlllneil. It als-o provIdes the essential g;rounlwork

-~~~1(I -r a' "t'i'tY uiidit.tvelolpmi(tit . No.otO whlichi iticorltor'te ('assifled ihorina-

11 'ii (.:11 het lt'\'f'Iloi('( st p:i':it('l\ :)t1i1 rein'll ex:1 filim ion to ati1yotie without

JiP-1 I V' ( 11(I 11 (1 ;1tit ei I t III, 1Vil I ) tit ii Ia W ell \' " B I te l Ii ren \v, 1c1 1 11 a i T'i I I ci

d. .I (I I I( ( I I a '1 i I if ''' 1 '11 : i Io trc ' Ii :I Ii i' i' c i I. ho 'l I ) V t'I.
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Al ) I isliies h lowest level nodes to be a..ssociat ed with executI!able

,i)( i 's Th cod(e which links arid interraces between the modules, will h

untw:itt- htlv [lhe NDNI Ilanuagre. Originally, the Interface Code will be

ti't:ict In Ada1. however, this Is not to Imply Ada Is the only language

SwhMilch ADM) ISupports. [rhe Ada code generated by the ADM Ilanguage cart

- i t-irtpulnted lv a common editor. This provides the flexiblility and

-.- u ()Eh t' thle Lkd-a language which ADNI may not, provide. By g-enerating

ilw ltitt r~ace codle between the modules, the probability o1' error associnted

- Al~t ttlt~mt-veteratCel code will disappear.

ToIiltt the collection of' executtable modules. XDDXl will linik to a

rc le ii4 b11wry of modules and routines. This Ilbrary will Ibe acces'e I by a

Iiinr as~sanit-. The assistant will examine the requirements o1r t he

iw Ic I routi ne specirled In the XD.\I grap~h, then proceed to f nI i muit able

- iiit withiln t he library. The pi'o~otype to he d eveloped I or the Oct oler

*~~i -~ ~Dpesentation will not Include the library assistant. It' s upport lrhr

Sli iproject contlinuesZ In 1987. the assist ant can be developed .

12. Is there a paradigmi embedded in your system? ir SC), describe It

* 'lew te1g embedded in the Sl)VE rfalcility wavs developed at \\E( and

i 1rect(d G ;raph M ethodology ([)GN I). This method ology was bset onl

data a Flow and t herefore Application Descip tion M et. blodlo g yIia

\i0iijtI O DGM to Inctude control low%.

13. IDescribe the external tools with which your system 1Interraces (tool

cornpali hiIi ty).

lit~lll: aeiitvintr~aesto the VoliowvliW! tools:

\lNl ( timlntor itatt

11. D esrib how your systerti supports ierar Iilcal decomposition and(I fow

(directioni (topdlown, bottoms-up, both, etc.), aretttetrrapesctes(eit
creat1ivitYV) and( objiec t-orlented design.

S1 1d c mp -,t!i ~

_I0'V ~il'~o \).[,lp l
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thiemi t create the ighl-level processes. namely hot toni-tp lesi gic. Al ~
hotl h lirect ions of' app roach pr cvicies the flexI billty most desig-ners reqi ire.IIg ~reality. miost designers Incorporate both approaches when designing, :1 vtcItI
There are no limitations on the graph representations sice the user can

* - -~ ceate hi onarbtites to lesbe a given system. ADM1 Nvz. )riginally

targeted t or real-time multiprocessing applications, but the nodes oati ibe tisci
to represoent any type of object -and the attributes needed to des"cribe thatt

jttect canm he dlefined b~y the designer.

15. Is your system supported by rormal syntax & sernatleis? I )esc ri be
brIefly.

[he .kD\I language consist." of[ f'ew cons"tructs, proviingI!- hectceImwr (he :t hIDlt
77 (itit(2k 11-se w'it hotit hot irs oht learnling the syntax. The l:hca~ sIcik(ItI

Iflto t'lu lfi- osttcs consisting or eight ( listinet icons:

DaaNo Ie Types (see igi. 3i)

- Ci I(ir c - internal Data Transf~ormation

-Foid Squar1:[,( ie - ternal OmaTranshorain. o ,t

Hlom Types (s,-ee FlW,. 5)
- AiI Ar1w - D~ata 1Flow

-Fly* viheitetI ArrowTM - (7o[iti'ol Flow
-( h \ 1

1 \iiv - lomv (motrol VaIlve,

-'VIfiie prI11c ()IllY - I:!t :lo

lii tiui\ttc2 et~-tis ()I*lt (1 l t 11 us ini t ci t. !, l ep('ld :..:

d %Ii t Acc th : c clii ie. It t cit C)i tiiC 11111"t cudlim IItII :111de ii i

'ii ii 111 l itte f-:1 i It' Ith r a c cctti i sg he I-.l Thw ( tIll
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ADM CONSTRUCTS

Data Node Structures

Solid Circle:

internal data transformation

i.e. number crunchers

device controllers

-~ restrictions:

must accept either signal(s) or data

& produce only data

Solid Square:
external data devices
i.e. sensors, weapons

restrictions:

must accept input or provide output,

but not both

Figure 3 - Data Nodes

-" Control Node Structures

Hyphenated Circle:

Internal c-1,trol transformation-

/ (control logic node)

restrictions:

must produce a signal & accept an

input (signal or data)

may produce data

-.I - Hyphenated Square:

I I external control construct

. L -i.e. switch, timer error handler
restrictions:

must produce signals, may produce
datd. no input allowed

Figure 4 - Control Nodes
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Data/Control Flow

Solid Arrow:

Data Flow -

discrete values produced by any of

the above constructs are queued

(if necessary)

-_- Hyphenated Arrow:

Control Flow -

values sent controlling execution

will have signal types:

* event - imediate recognition

* synchronization - processes wait

Ufor other processes to "catch up"

Valves

Circle containing a Valve:

Control Valve -

control structure placed on data

Q arcs enabling or inhibiting data

flow

Figure 5 - Flow Constructs

Data Storage/Buffers

Parallel Lines:

Data Store -
Storage area for generated variables

and access area for global variables

Figure 6 - Data Storage
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%o Iloes dl rl'e. ' lroi lint ter nal I at a nrodes ( tranislorniat ions) In i hey- in' I st not
cont ainim oh Input andI ouitput. whiereas Internal 'hit a nlodes (10.

.xny dat a node. eit her Iinternal or external, hasL the s-ame avsociatedl att iiburt es
Irhe us,,er need1 not know the value toi' each attribute upon InItial ulesit_,ri.

S /he asthe I'lexibIlIty to ss~ia valure to ainy attribute att an,~ e u r

St he dlevelopmient pr'ocess. The delarrlt, attib utes with a dlata nod(e are:

-1 ext oat dlescrliptlon

-Delay

-Forcserip

-Atoryile

-# daa exports

* ~Ealch node ()1' a (grnph re!'serlalhri' m lle orI anrlurl~r vr

inode Icmst. hiave aI imniae idn' ~t irn the operations the nod1e perl'orins. It* t W(

10' es, shloulid pel'orri rihe --a ruel opcratilons. they many hanve thle saln ruenaile.

I Lowever. It I" rio)t recomirreir'le te'It tw() nodes, have the s-ame nanre it' 1 rev
pe rf'rrii d lt'?ere r toer ri.

Itrl nlod es Inia have d'Iata iitrr. Thec number o1 dlata Inputr pVwir'arter ,'sI.s
(er by the uiser'. .\ssoeiated wI'lh cacti Data Impor't will be it-, nsso'irlc

relud :Itit r tes. TI 1iee i Ipor t reslw too )rn ist, be set bY tilIe urser'. il %r\IIt
asue el'ault values- it, 11N, et

ftt ou pilt. 'The imilli(r (W hiti ou 'itu pari'Tietm'r s e set h~v lie wici'.

- .'c-soi~rtet xit Ii e-wIl Dl):1 l'Xorl \\Il he 115, n.ssoeInte'h wrIile'itli)i(s

* ~ ~ ~ ~ ~ ~ ~ ~~~(( 11'Iue-'' 1w~o' \:listO ils (q ' h'v it) Iii 1(. hilt wilt islite'ie:uurlt

M ill '':wl -a0 1.1rd 11:H 1 1 h Il~l Il il

N: r
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InitlIaiz al

kDnt atype
Vnive

Cont rol Node Types: Allt control nodles miust p~roduice control signals and

may [prodluce data. Internal control node accepts, both data and control

IPAal as Inp[ut. It is depicted as ai hyphenated circle. Ani external cantrwI

node do(es not accept any Inpuit. It Is delelted a-s a hyphenated square. A

cont r d nod e Is tise( to cant rol /d11rect the f'low )t* data a nct control the

exect it ti ofspecfic de.

Sin:iIs a sitn tlat e i nterru lt o)pe ra1tit ns a to syn vIA(I rotIl za t ions betweenl

pro)cess es. They can be activa-ted as well aLs deactivate pree.It' antodle

- ts eactivated, it).s.,aclmted Imiput (Iato mar he dleletedl or saved. A

leact ixatlit i sl-tnal sent to a node tranlsmlits s si-nal to the nlet- asc Ia e

l:t ititut valves. H-ence. a deactivation clos.,es thle inpult vnilves ()I a nod)e.

Ass ()ckt~ied Iwith a deactivationt is, its save state. IE' it Is tn me. t he d ata (im

heipu danta (tielies is saved. II' it is ras.the( datal (m the itiltilt1 dat a

(Iics. I.,, deleted mntil the s-ave valuec is r-eset to) true.

( oarrol nudes have the ,11tle att mllotte h-eld.s aLs dat a nodes. with :IIaI i bt

1i (XbI l control siaasprlitced. Control Sigimnl at tributes :ire des cribet

via the cotntrol arc attt'buttes. The canltral a rc atrbue Nrv (liscts'sed Illt

let il II a t he below sec-t lou - Con t ol A re.

T' , vU lw,:s: Dat a arcs are si mply viaivis assoIated with It t e qlwtee wvilchI

dletuiscre te dalta efleents alotat, a pltit. The ati ,1Ites asiaelwit'lt

I at: a rs esl"'tiat e the s.oulrce andt dest i tatiotipl it of thIe a t~c. a., well as-

lhe ( ety(fl t is (tueliQ. fietce. the dekault attrihiites associated withI :1

IW )'-S.,t Ilc id tt(1~mtt Il atl 1* .- hitl,-,

ii latithtti. silwat wuiapilc4 elev to t11tap Ithe oprto itodc, ()111(0

rls 1 Ie r(Iit IIa I : . f Iirw t tIapiu I et I ta 1 N1 1 1 11nt I I ItI I lI d ptowcIiu s

IitIXt 'I Itrw~r Iippt Ixet c It Ia tIe A I pr( ~ I it( Iilr n IIIItI
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1 6. Outline typical utilization costs for your system (cost or acquiring, using,
training, & maintaining It).

Thec utilizathinS costs are TBD.

17. Indicate the hostabilty (measure of degree of portability) of your

system.

'the flus'r ve r!sIii of' the SIDE l'acility wasv ImplemnentedI oil a VANk 11/7,10.

'F h _ r iv ie-i nt erlace Nws written In Ada and the d ata base framie

f1P1o>11(lTtIt oil wn.ls writtenl In Prolog.

I I I- -c Itiit 1 n1 J)le il ent at ion Nvlll he complet ed oiln a IIS mcine. nisi ng

coin iln [<1SF ind il e xpe rt systemn blildIng tool wviit teii ill TISI Uis

\i''Vlii M11l iilt'lliatelY he hlosted In the VAN enlvliniciii.

18. Describe flow your system Isupports I uterdisci p11nary abstractlons/represen-

tatiorus (I.e., systems enugineeri ng, sortware engineering, hardware engineering).

\1 ADMINI ~a)I a he ue to rrpl a elproeili ally level of* abs,-traction. rilie niode,

Iii:11 ittrbuesare thlen Lsd O deflile til erW p leVel. Mne objective of

Ilw sII)I 1IaeIlitV 'I,- to inltegrate systenis clesigilt by nma ppu ng t lie lIigIl level

II I' I ii~ltjoii (to) b)oth thie soltware andl laroidware i'(lIiliz Ill (W(I(er to.

1 9. 1 low comnplete Is the methodology - (10 Its prinuci ples em body

-A develop menit methodology only

-A design methodology only

-A programming inethodology only

-A project control methodology
-A ianagernent methodology

-All or the above

\i~tf 1lwi~2 11111e. Iiol(, It lou'knot Iiii(ii lv eteiN':i i .It :ontro

* 20. De)scri be hlow your systein supports a teain (developm~en t approachi.

(Nui iiiber of' stations! isers).
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IIsers' . Th'e dat a-i halIe In a read Ionly except to privileged u.SC rs to prot ect,

lataiiegly

Lo gIcall. a deflned graph consi.sts or several nodes. which can be Indepen-
lent ly developed. Protections may he set so that the designer o1r a given

grraph node le has comnplete access to the nodIe data base anti only read options
1kwl the other no les inl the graphl.

2 1. iDescribe how your system supports design tradec-oris.

Otiec :I u-rapll Is ct niiletet . a graph or ECSS I1 siumulation cani he pech )rlnet
o niean esy'St el pn t orm alce. It Is then easy to change a node or 'its

chaiic tis isIll thei ta"Iclty antl have t hat, cag 1ter through the des"ign.
S' iii lilations1 is t lli 1I Set to s-ee t he errects onl the system.

22. Indicate the range or problems to which the systemn can be applied.

The -SIDI lacihity lihas ibeen targleted to support real-timne imutltif)iro(e.ss, ing(-

;Ipheatimils. hil tin melt hit(t )loaV-)- *i not. limfited to these alpplicatioiiS. [or
t-nmplye. thle > IDL. yt em (-ait he isedl to describe mult~iprocessiig rclitec

hY I re tv 1 n 10 es to( represe( inlardwa re modlles, and the arcs to

N(Presen(Ilt ia :iid (Outro Imies. Thle nodle and arc attibutes would thien
le-riI t pt ((iS(i'11101 hms c haracteristics. respecti vely.

2:3. 1,1A the names, addresses, and phone numbers or' five (customers) major
users, of' youir systemn.

plekl l 1 ~ i i h a s ) 110 1 1cii re [i tlY b e e nl c o in ne r c k iliz e t aIn d m a r11 k e le d .

P3
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TASC-The .-\nalytic Sciences Corporation

Rosslyn Orniee
1700 N. Moore St.. Suite 1220

Arlington. VA 22209
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TASC-The Analytic Sciences Corporation (AdaGRAPH)

1. Describe how your system supports early detection of Inconsistencies,
closure and errors.

A wide variety or design inconsistencies and errors are prohibited by Ada-
GRAPH's (AdaGRAPH Is a trademark of The Analytic Sciences Corporation)
construction rules. No direct support for closure Is provided.

2. What type of progress metric does the system produce? Is It quantlfi-
able measure or completeness?

Completeness checking of AdaGRAP-PH designs. either an entire design or any
subtree of the design. Is accompanied by a percent completeness metric.
This metric Is based upon all attributes of AdaGRAPH design objects.

3. Describe how your system supports documentation, program management
and control.

Documentation Is supported by the production of a variety of reports:

o graphical and textual module maps
o design graphs
o completeness analyses
o global and local data dictionaries
o Ada PDL
o various other textual views or modules (requirements, specs, . . . )

Program management and cont'Ol may be enforced by the definition andi use
of predeflned Ada data types and program unilt Idioms. Any policies may be
checked by means of the data dlctlonaries within AdaGRAP:'H. N anagement
letrics may be tracked In managenent views or modlles.

4. Describe how your system supports real time design.

lHeal-tilme lesigl i sp I)ported by dir'ectly graphically modeling tihe t'a.ski ng
Sp~ects of .da. alld Iby re presentl ng t he Interaction of an AIa system vwith

the o)peratlonal envi ron elnt In real-tilme teris (e.g.. external I t errimul )ts).
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5. Describe how your system supports concurrency, parallelism.

AdaGRAPH supports parallelism and concurrency by graphical rendezvous
attributes within the graphical editor. and by translation of processes and
their attributes Into Ada tasks.

6. Is your system constrained to a particular Implementation language (Ada)?

Yes. at present AdaGRA-PH supports Ada: however. It could be used as a
design tool for other languag.es which support strong typing andl tasking (such

-is Concurrent C).

- - - 7. Does you system produce Ada PI)L?

Y es. It prodluces an Ada PDL automatically fromn a graphical system (les-igm.
* The PDL produced Is comipilable and executable.

8. Describe how your system supports lire cycle intraphase & interphase
communications.

.AdaGRA-PF Is intended to assist In the captture o1 requirements by datallow
techniques, and to support the high-level and dletailed design phases which
tollow by allowingr the user to traverse the datallow diagrams annotating the
dlesign comnponeits wvith ever iore dletailedl software informiation (such as call
lecisimis. data types. etc.). In this wvay the transition between the three

phases mna- be arbitrarily (llned by the se.Transition to coing11 occurIs

at the (lirection of the ruser.

9. Is your system automated, executable, compliable?

Yes: kd:1CR.API-I Is aritoimted . and It producs comiplable and executable
Textual daPDI.

10. Decscribe the graphics support for your system.

*X IGHA 1"i 1)a,.sed iipori th le C raphics EIironnment M anager (GENI Iis ai
-. t rwaC Via rk (l )r~ t D IL R'es earchI. Inc.) wich is simillar in appearanrce to thle

\ lac I, (I )s mtrfae t samo s-(rv i ytemn. 11ising (rop-(lowr) m1enuls.
Icic.-s ;ind ke-yst1roke- Iilut-s.

~~%



11. Describe how your system supports concepts or:

-Early prototyping vs. rapid prototyping
-Software reusability
-Information hiding

-Packaging concept
-Abstraction
-Typing
-Evolutionary development
-Generics
-Macros
-I)ata flows
-Control flows

.JaGPLAPH1 Is -a process-oriented design system for Ada. As such It has
dnirect s upport. for data flows and control flows as arcs within designs.

U(trtol and data flows are not distinct arcs: a control flow Is represented as
a praneteless data flow. or as the call sequence attribute associated with a

dati t]ow. Data flows represent the passage of data values In thle system.

.Sl a il:rl y. tvrdmz Is represented as an attibute of data flow labels. that is
Tilhe nained data beinga transferred from module to miodule in thle system

hiter esin. Typing, Is supported by the selection of a To-Be-Determlned
liFD) typetnark. I sprs may add types on the fly to the library packages.

5Aht raiezjn is, suipported by the abstractional featulres of' Ada (e.g.. private
Ypes). a.- well as by the uise of igher-than-Ada- level program unit idims.
I A ia.sk IdHim 1'or interrupt handling abstracts the Issuies associated with

itnterriipts at a level Inexpressible In Ada.) Process andl procedutral abstrac-
lou ;ire sup ported graphilcally.

I idouoll ' i Ii g Is suippor-ted hy a layered represent ation of' desgn
VA iRlAPf IIflofels aI sys-teml a.s a ierarc hIcal (directed gra phI. It Is also

~Ii~l))i('{ ly meithodological guidantalce.

~ )lt wif' retsahl lt Is su pported In AdfaGR:,PI-f through1 reulsnble. cXte iisl I ~l
pr ~amwilt, Idhorns and liv meanls of, thle extens"ible catalog, of library iinits.

.\1i(dlAII suipports, pIYototvp~lnu aiproaches anid (l I tIlarV"L deVelopmit'CIt I'

I IOlI~ ukl vey ioti-onilex ssesto gro Iimo lage , more claitoral e

-Yrham. wileproxiding rode grenerationl across the efllort.



.- dGP~~- urnl provides some liit e support of' packatges. Full
s5upport ror paick-ayes and( generics Wvill be provided In later release.

-AdaGR.,-\-PH uses miacros for generation of user definable and extensible
program uit Idiom templates.

12. Is there a paradigm embedded In your system? If so, describe It
briefly.

.- d-aGRXF\-H supports the PAMELA (trademark of G.W. Cherry.
Thoig ht* *Tools) method. but Is not constrained by It. The basic paradigmn
1us systein development by process abstraction, similar to Atruicturedl analys is-
tIcclnillques. but brought uip to date with Ada and the sot ware engineering
irliciples behind that, langcuage's development.

13. Describe the external tools with which your system Interfaces (too
comlipati bility).

* .kdaCRAFI- 'Interacts with a large number of cominercial word processors/edi-
tos AaGR.\? iscrently coupled with a programmnable editor called

Brier (trademiark of' tUnderware. Inc.), and the Alsys ANda Compiler for. the

1 -1. Describe bow your system supports blerarchical decomposition anI flow
direction (topdown, bottoms-up, both, etc.), architectural perspectives (designer
creativity) and object-oriented design.

\ l( ~AP-1 s trongly encourages hierarchical decomposition b~y a layered(leig
repres entation. Flow Is generally top-dlown. although we supl!ort HiinItet
1 t t mi- ipj les Ign: use of library units, and type Inheritance.

A Lu GRAPH ptroides a collection of system views: -istr uctulre-chart -Ii 1
111l:e1ma. \O well a the dlata flow graphs uised to design t he syst e iii.

)Id'elou1utnIdesign1 limy3 he adop~ted for use with Ada(RA;Pil. butt iiiou'e
lt:mi Iliktly t l \vO ,ild be* after the overall h ih-level desigi hbeeni

- .. Elli~ltel ad tn ild designl isstrig

*15. Is your system supported by rortnal syntax & sernantics? D~escribe
brierly.

nto
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16. Outline typical utilization costs for your system (cost or acquiring, using,
training, & maintaining It).

* AdaGR.APH Version 1.1 Is currently priced at $9,875 (first unit). $9.10o
(second-fifth). $8.250 (sixth-tenth), $7,100), (eleventh-twentieth). Site licenses
may be negotiatedt. .Annual maintenance Is 12%6 of purchase price. Training
hasi not enerally been necessary. although a 3-4 dlay design workshiop Is

~*advised. This can be arrangedl with various contractors. or with TASC'. andI
the cost will be a function of'Lthe class s-,ize and expenses.

- 1ASC' sponsors a -dyAda Productivity W\orkshop which introdures- thle

user to the Ada isusInvolved In systein desig.n. as wvell as thie utSc ol

XdaGRXVPH as a tool Th otfo htiapoimately $.50 per person.

17. Indicate the hostablility (mneasure of degree of portability) of your
system.

Ad(aCiRAPH isz currently hios-ted onl M S-DOS (PC*-DOS-). andI as such M'~il runi

-onl a wilde variety- ot miachines whichi support that operating systemi. Adi-
GRAPH i.s writ ten In C'.

D18. D)escribe how your system supports interdisciplinary abstractions/represeni-
taions (i.e., systems enginrng, sofia~ eniernhrwr nInern)

-. Sstems, e! gineerinu wvith AdWaGRAPH Is a sensible approach to system

prot(t )tI ing. The designer miay letermilue that a system corniponewi shiouib

b~e developed Iin hardware. amnd can ipegi n tha-,t tlevelopment. %vit~ h ai AY I

* speciflcation of r. he coin ponent's capablilities.

AiaGAPFI- is lba.se( I po n thle In )d ern software ei neerInig piniples vic Ii

1flotiVatc- A:1:O i11niat lonl Ili1. t(r~ yi. library unis.ec.

19. 1 low cornplete Is the mnethiodology - (10 Its priniples em body

* -A dlevelopmuent mclthodloiog~y only
,,. ,.' -A (designi methodology on~ly

-A programmiing inethodoloU~ only
-. -- A project control mnethiodology

- -A inanagemient methodology
* -All of the above

.\i ~l!' I - ~siI7111d1 (lvek3111{it 'sfIlo )r (S-lIIl >v-'Iii
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notion or pr-oject control. but currently has limited management method
constraints-.

20. Describe how your system supports a team development approach.

(Number of stations/users).

It Is possible to use Ad(aGRA-PH on a network or workstations (with a
modlern disk server aIni supportine, transparent Mle access) and thereby
support team dev-elopmient. On a -.ingle wvorkstation, only a single user at a
time may be at work, and on a non-networked workstation many users may
be siippor-ted serially. Top level project, (esigns may be copiedl to mutltiple

~'-.workstations permittIng teamn membhers to work on different system compo-

21. Describe how your system supports design trade-orrs.

Trade-offs of software vesu ardware components are supportedl as described
In 18. above. Other design trade-offs would have to be managed by the

22. Indicate the range of problems to which the system can be applied.

:VlaGRXPH Is suitable for Ada systemns (lesign and development In general:
from embedded systemis to business apolications.

2:3. List the names, addresses, and phofle numbers or five (customers) rn:'Jor
users of your system.

a. Mr. Dan Wilkinson
MclDonnell Dougans Aeros pace

-jInformnation S ervices Company
3:301 1301sa Av'enue
11I t~wi ugon EBeaicl. A 926-317

1). Mri. Ricih (ontuillv

\lil1 S-tOp 1:32
* \Vt'stiiigltoiiek)((I"e l;eIrlCs(enter

1'. 0. ROX 7-1
B-iilniore. M[L) 21203

r)



c. Mr. Don King
VITRO Corporation

-. 1-10(X) Georgla Avenue
. Sliver Spring. NID 20901

(301) 231-2159

. Mr. Terry Nicholson
Dept. E-115. Bldg. 598. Gate 599

\lcDonnell Douglas Astronautlcs Company
Highway 94 North and Harpoon Drive
St. Louis. MO 63301

* '-. ('314t) 925-6650

e. Ms. Elizabeth Brinker
Code 322.1

V NASA/Goddard Space Flight Center
BBiIldIng "23/E-12()
Greenbelt. MD 20771
(301) 286-:3129

%
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A 7 -- *-;W~r ~v"R VW

Syscon Corporation

closure and errors.

-Tile SK-,ETCHIER tool formally apples to high level software design activities,.

i this capacity. SLKETCHE~R assists with the development of thle Top-Level
-otwre arcitecture and subsequent design refinements. Si'CETCHE R

suipports thle early detection of Top-Level design anomialies by 1) thle enforce-
inent (W thle Ad(a langcuage semantics andi syntax ding-11 thle Object Orientced
Deslin Di.rai .-eleration process,. anid 2) by thle generation of cornipila ble
PDL filles that accurately reflect the respective design (Ilagr:1ntls.

5-. * -* The PEP tool f'ormially applies to the Top-Level andl Derailled-Level (le.igli
wt ivities. The output of the PEP tool Is anl enhanced PDL prototype Mies

trit is ) compliable for the verification of thle correspondllng VPDL represnent a-
tlin. andl 2) execu~table to support correctness validlation of* thle designi it,
I (>e level.

-2. Wha-t type or progress metric does the system produce? Is It qutianll-
able mneasujre or comtpleteness?

T[hle lIKETCI-iER and PEP tools produce boolean typVIe progress, mnetric ,. whilch
;sesthe conisistency LindI correctness of the cuirrent, state of the dles ign.

* ~ ~~~ l~oi 1 is mue by 1) the compilation o1 SK-ETCI-ER prouei1~)

witl ino dletect ed err-ors). and] 2) thle corn plil ton and execion of [PEP

oleeeiilhanced- P DL prototype(s). Inl utilizIng the resilt :1 proitoty pe.",
(execiitlin progress mnay be ftirther measured (or quantified) baised the nu niil er

(' Ie lrsi ewilr-cinents, satlifiedl.

:3. IDescribe how your system supports (Jocuttne~itatouI, progran iariageimmrt
arid control.

Ilh I l&'l( IVA? tool dJirectly >'l)(t(cl ,I(lociileIt *'1(Iol acivtiS n I :t

ieli''-et iiloll.( il' olsi~te'nt ns desgntern lionl :11]I 1.0"liiuteuit tiii(

5' *..97
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Both tools indirectly support p~rogr'am mnagerneut, aind rcnt rol nI ha-,t tlhey

operate on A-da compilation unit boundaries. Given that DoD-STD-2167
(iSCI. TLCSC. CSC. and LLCSC terminology and leflitions miap to Adai

-comipilation units. then the design generation. verIlicaion. validation. va ilar lilon
:ich documientation output products of the SIKETCH-ER ind PEP tool.-
support u'ograni managemneit and control activities.

-1. Describe how your system supports real timue design.

The S IK ETCITER and PEP tools are generally a icic to aniy .\(! hi sotwaire

le~velopiiue ot v rojlecl. They are not Ilimi te( to. nor, excluided Ifriun. u se' o ii

he klevelopment or s.peciflc sortware applications. The re-qiireuien r I lir

drove the 1KETCIER tools developmnent (I.e.. gra*1111( pheCoivc ii (IolP ci- aio I[')DL
g-einerzttlon reqiiremnents) wvere formalized on a resec 11 ara evelc pmneut

project Inivolving the use of the Ada lnmmige Ini thle del('V' ineil' i (W )c ('01111-

iicati00 svst em software. This dlevelopmcent took I nto i ccotiljlt tliec'Cinlulvc-

tilciit of' :I Inayekred artcitecture. the Iipleinent[it tion of' sI am lardlized pcrotocol.

prioitizedI ronelirreiLt processing11. ('onmion dlynaicIcffr a llute it

!im i ervices.

fBith sI\KE-'TTF-FER alnd PEP provide the nica Os to cxI re55- tif'liii pie ine its,

anld mledia niza7-tlons (e.g,.. size and I ti e coiist 'i ii ts. pairalel I oc-"I~'i 0

ass ociated wvith real time software. PEP in pairtic uIa . is dcsihi icc t,o ) ic hIess-
I le ris~ks :issocited with reafl timne s.oftware levclopimeu t- .y 1 c rinli1 t gra 1)1(1i

'-,.;rctotypiilg" ol' criticl.1 algorithmns. lilipleunetitait,1icc stra.'tegies. .aiidliteriees-c.

- 5. D~escribc how your systctm supports concurrency, parallelisu.

* 'Fl~~it' 'Kl-,'TCIlER a'Ind PFEP tools lippcort. t liesyta atl '-weiiiltIcs oI*ass

iss~lfec Iy h Aa.laguge s flos:

Tlle~lE(ltEwo' pt1cvicle iirctiv(' eottiti:cls. kcw tI liofl~rtca c

:111k cd thle inlclitson o1f task. luodv tutr ske+let \01111i ~ta 'iti III tli

'j~iir:ifcll')LI. it, does not siuppt, :. sk t~vpce' oI. ccceehj atcc iigi tll

, :1 hi11 Hl js :I pillill trool cI'ln eiert slclie ot. l"' O

lc N.lI i(,c)I scIlpports thIe ['Ill] )I ' of :ir-:1clisiic cIip'crwl y I1wcc .Wc

l~ct'.~cccg. .xticlil to p~rccvide kcc (Xccuitl(i' I 11:1ciic'-1cu ( I 1:1."k lcti\a:tclI.

!()11ii~c ccl. :111( pic'Iclcz\oits, kwils I1cs, icvc1w c i Iltue 1:ili'2
fi ) (*ITSj.(1,

%.



6. Is your system constrained to a particular Implementation language (Ada)?

Yes. Both the S KETCF-WR andl PEP tox-ls are strictly limlitedl to thle
semiantics an(1 syntax or the Ada language as specIfled by \I1L-STDI)8t5A.

In the case of the PEP tool. the PDL representation that can be surbmittedl
to the tool I,, extended a,.s per the gram mar presentedl with the response to
question 7 below. i- rt herniore. both t uols- are Imiplemenited IIn thle Acda
language.

7. D~oes you systemi produe Ada IPI)?

The gram mar to be iusedI by I Ii11 conlsists ofi 11ll Alai a11lim ii cl Iy Ihe ivc

or embedded Engrlish cm ruents w hich a ie conctai ned vi t lim (im iarc hrac ket s
F EnglT is h ) A sir bset, of' tlIis, gram in ar. shIown bek wv iii Back i ti-la-i

form. illiistr:I es the a pplic:1tinit of the Mjirae brct notationol. Th'e Syilih)l1
has bee ii used to high liglit the locailin wvhere tire squ are I ra ket. s

not ation has beeni insertc~ ei ii! the Ad a Iang lg. Se iure I onl thie

lolloNNigt~gs

8. D~escribe ho0w your system suipports life cycle Iritraphase & literphase

coin inrunicatloris.

Figu re,- A and B lll ust rate the generalized activity flows associated with i lie
ise of tile SiKETC [ER a rd P EP t x:1s. The tools, were (Iesigried to acconi-

11o late, the highly it erlitve atiities s(clatedl wit tih ie softwxa re level pine n I
proi'()ce > in1 go-ireral. Thie 5(0cc of the flows (i.e.. lirterpha.s e o)- i mraphase'-- I,(-

isrand/or met hod ology dIependlent a rid aIre not limi1te bc ly the tools,
cliirateistcsor l'liiieti0ilit ' . The ris ofI gra1hic ai DL have liirel

ly proverl to be erliciert 'f110 (ell((tiye iiie:in5: ci orii 1IlInea~ 1lionII rei
(levelinient jca l ctivities. cc etwri developrient gPriil) iniieiihers, for)I

mt erl revewsor formal reviews, with cwitoirers4. etcI.

9.Is your syste Ii auitorriated, executable, comnp'llable?

Yes h h KI'l' IIll aiIIA A ire*( umtoiiwited a111i execi lek wook.

2 ~ ~ !I (il~lll'd '11i tie Botihag I~ r to(+ p srodlice ccciiii ab11le i1)I). lih-
c.~Il~)l~~tS 11( Ii IIi~ i~()oI* l~ the ccIIl~it pcroducit 1"i :m i~cl

ciiiiil~uiccl rli(X Ilie 11iiit tel PL)lrecsiaii.
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9 SQUARE-BRACKETS
. any english language structure with no
embedded quotes or brackets ]"

SUBPROGRAMS

SUBPROGRAM-SPECIFICATION :
procedure IDENTIFIER [FORMAL-PART)

FORALfunction DESIGNATOR (FORMAL-PART) return TYPEMARK
FORMAL-PART

( SQUAREBRACKETS )
( PARAMETERSPECIFICATION
" PARAMETERSPECIFICATION} )

SEQUENCEOF_ STATEMENTS -

STATEMENT ISTATEMENT)
STATEMENT ::=

(LABEL) SQUAREBRACKETS I
ILABEL) SIMPLESTATEMENT I
(LABEL) COMPOUNDSTATEMENT

EXPRE SIONS. ET. AL.
EXPRESSION

RELATION {and RELATION) I
RELATION land then RELATION) I
RELATION tor RELATION) I
RELATION for else RELATION)
RELATION {xor RELATION)

RELATION
SQUARE-BRACKETS
SIMPLEEXPRESSION

[RELATIONALOPERATOR SIMPLEEXPRESSION]
SIMPLEEXPRESSION [not) in RANGE i
SIMPLEEXPRESSION [not) in TYPE-MARK

DECLARATION
DECLARATIVEPART

•BAS:C_DECLARATIVE_ ITEMi iLATERECLARATIVE_:EM}

BASICDECLARATIVEITEM
SQUARE-BRACKETS
BASICDECLARATION I
REPRESENTATION_CLAUSE I
USE-CLAUSE

F GENERIC DECLARATION :

E.Er: F(,MAL _ FART SUBFROGRAMSFECI:FCATICN
GENERIC_FORMALPART PACKAGESPECIFICATION

GENERICFORMAL_ PART
generic (GENERICPARAMETERDECLARATION)

GENERIC_ PARAMETER DECLARATION
( SQUAREBRACKETS )
IDENTIFIERLIST : (in (out)) TYPE-MARK

(:.EXPRESSION)
type IDENTIFIER is GENERICTYPEDEFINITION
PRIVATETYPEDECLARATION
with SUBPROGRAM_SPECIFICATION (is NAME]
with SUBPROGRAMSPECIFICATION [is 4,)

Fiqure 1
100
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The Ada PDL grammar summary given above supplements that of the
Ada language itself, and is used as the criteria by which the
correctness of the syntax of PDL being processed is judged. The

jfollowing are examples of the correct use of square brackets in
Ada PDL.

with TEXT_IO
generic

[ generic parameters are yet to be defined I
procedure ADAPDLEXAMPLE

( [input and output parameters to be defined) ) is
-- This procedure is example of the use of square
-- brackets to defer detail during PDL writing.

type LOCALTYPE is not yet completely defined I
type NEWINTEGER is range [lower to upper values]

begin
-- start processing

initialize the system I
TEXTIO.PUT_LINE (" hi there novice user
-- complete processing

shut down the system')
exception

when others
( handle errors appropriately ]

end ADAPDLEXAMPLE

U

* Figure 1 (cont'd)

11
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Figure B RAPID PROTOTYPING FLOWS
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10. Decscribe the graphics support ror your system.

The 'SLETCiIER tool is- an Interactive ral)hlcs design tool that supports t(lie
developmnt otf sortwaire architectutres and s;ubse(Iient (lesigri reflnineents.

-. SIKETCFIER curIrenltly opel'ates withI a Tektronix -1107 series bit-niappe I color
graphics t erlininal. The Ada raphilc Design -Notation utilizes icons that :nre

* ~lerived tfrom t he %%orIks of' I 30<cls Object Olne C( Design replresentat lonis
and Buhr's apljervent ions.

r

It. 1)cseribe how your system supports concepits or:

-Early prototyping vs. raplj prototypirig
-Software reusability

-Inrortnation lidling
-P~ackaging concept
-Abstraction
-Tfyping
-E volutionary dlevelopmuent

-Generics

- -Data flows

3 -Control flows

* ~~~1LaIN IT( TIi ot Y P :i III( lraldi p I r otYp)Iw' ii re ,otppiortedl by the ~K' iIL
iiII'l-T tools . l\'(I 11"N provide-, :I litteractive tool for thle developmenlt

;)I pl'IAotVpe lP!)i skeletonl ielbs wlIei ['ront endsk the PEVP tool. This' forisl
W ~ ~ lIIII itotcd I n' os1 thle developnient of' experimental prototypes5 (pltiSAilIy

lii ii i~t lulP(~ it I iliilt ltoi ii p linase) ) moi- lorinil ra.)il lprotot 'l)cQ

ri:11 111:v lhe irtl tIII( (le.sizil or co hugphas or a developilierirl

at arrii salii yis*~il~relbY the Sil\-''l-EH tools ability to !Iterac-

t IV ~(l la I O~ \2il iilltit ll(-oilli~i(it tlint aIddress n'lrs:ililitv sse

f ', ( 1 hrij'-- l, 1 uI I.. to to xe~a u ) Y li ealoti : aI i i o I t I I :Ill( e

.k.1 t pii 'Iit2 ;lt t l.% )rjltl I F ot I I tools su1ppo)rr the I eleil of levels

*+'t:lil. h\lnIl :I P, ttijll i rta:ilt :it the. clillIeit lusi _rl level.

103
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lu ~ ~ II Ad :1 I:fL. plaie cknli2,e t1eai ire :1. spj flW Iv thle AN

I" I-Ilpt~ Mll~f~tth l ie a aiiiiaie.h :

1i, 11 1 lie :1bl t 1 1 0 Qa i i it I)e\ 111l 11( Sd bj ell cts ot, : l I ]-:1i1l1v

* Lisll~or 01, 1 vpvi'- It - II I~\ C I III-- Ip)(r I f ep ~ iI it t f t h e

Ii' i Iw: I 1 4, t I t:1 I Ype. WIICI Isc 1, o liell clTItIc l evefi :It Lf1chif('t rnil

*Ip o t~ 11 rc I I Iv I-ii Wl"k I v I' . (

V :I ii I~ 4t- If ,,, ['(: Iir -II1-w I I )v I~ he111)1.w l :1 e

I ~ ~ ~ ~ ' IIFI wit Iii TA'fowIiitt

1 2. Is fl iere a paradigiri em bedoed Ini you r syswem? If* so, describe It
briefly.

13. D( )scr bOw i ex ternua t(x us withi w hic:I yoi r system 1Inter ces(c)

1, 1 T IJ 1 11 1 . l -: tI ) w ' 1 t II I
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1 -. iDescribe how your systemt supports hiferarchical d1ecomlposition anid I'ow

(irection (t()pdowi, 1)ottomts-ip, both, etc.), architectural persp~ectives (designer

K creativity) and object,-oriented design.

'fJ(ilLP l~wns liIe( and d evelopedl to specilicaily Slmppfort. object -ornein e

de-l~l Cr Aita TotW~I( he grapicaf design coin mandcis siup port ed I

~IfI( I" fI~i nclude fioth topdlown (e.g.. creation of* a subpfrogralfl withfl anl

*xiWia cct ) :111d hot tointip (e.gr.. creationl of a patckag)e or Izbr-rti

* ''i:~LiII~t iia xit~n~ohjetts(. The designers f, hlt/Ift~t sIl' e

,t X ill( nhi)111 *v to move and resize ohects any%%here onl the illigmt

\(ili\\ lt( re-iult nilca syntanx or semlantics SKT 'I Is
'in i inI ri Ire ci I s nll the coin iinin(Is niecess, ary to stippfort n1 H

I V-' I'1.1' '5 tI:i P[)i witiolit any Conistraint hn:ef on i s

Co.1..OIifllions). tUpot ally d.csignl variation )51Ic It

ii md a111) :fl)M v' pl'liit t he rapid I f)Iot()tpfl -)I, of lter l t e (S '-il

til- 'coi aing te des-iners creativity in1 developing'- the 111n:1d

V ~WI ~lt If. I 'IV 1 slporl 101' vaiols typ~e" ol' Ilier'iichiaI decoipfosit loll

'-<-It ~iV '(tli\'lI(It) rulnt of, aliy coiifornifiig1 Adan Irora Lihr i (I e..

'V I i) l-i tb'tlliS XI-eft (41 collfipl~nt.iorl ordfer).

15. Is your systeml su~pported1 by Iorynal synitax & semantics? Decscribe

briefly.

Y IT :anil >f\FA-1Ik Supfport~ the generation andI proce.sing I'

'!'tial\' In A(.\:1 PI-'~. which Is fef-ited Ii Baeii-Natir f'orm (see thle

;--1 -11- h) Jl(-ill #-7 I'or :t51 -- in aiy oW the -rainimr) nl has,- been

U I -i 11 \t~t iI'- a i~tislstools. 'The Objiect-Orlente( fDesign Diag ra i

-W. ' I! I-'- J'A I iic l' I itpt('d I l-ill t hle works of' Buhf'r VIII f oocf ) ;iIr (lW

I'vtrtil:iI. Io:. peo-Itlit the oll-the-f'ly SellIiltlcs, chlecking- which is-

L'v ffKf(1ik. The kirlial (idftlllitfon lliVe inl the ff'f('

fi. ( ) i i t typfical utili1zattioni costs Ior your systemi (cost ol* acquii iring, unsinrg,
traininV. k, rliauitainiinl it).

11 11, :1ld P -1 , 1-i l " llv r plle :1- l o (l' Y105 11(



SKETCHER
Required Hardware: Graphics Terminal (e.g., TEK 4207)

Graphics Printer (e.g,., TEN 4696)

Recquired Software: None
Required Training: A\pproxiately -1 hour class

(proticiency takes approx 1 week of use)

PEP
Required H-ardlware: -None
Required Software: Compatible Ada Compiler and Command Language

Interpreter
Required Training: Basic Usage -2 hour class

* .>-.Advanced Usage - 3 clay class

Required Expendlables: ,,one

Notes: ANn ANSI style terminal will Improve display
*efficiency duringT prototype execution.

17. Indicate the hostablility (measure of degree or" portability) or your
system.

Both SKETCHER and PEP are written In Ada to obtain the maximum
amnount of hostabIlity possible. SKETCH-ER contains no systemn (host)
dependencies and should be nearly'v 100% rehostable as Is (this has been oitm
experience to (late). PEP utilizes the host Ada compiler and Is partially
written In the host's comnmand lang.uage. The inter- programi com municat ion
mnechanilsm and command language faclilities used by PEP are all very
slimple, to minimize the ef'fort require to rehost the tool. The balance of the
PEP software Is written In ANda. and should be 100% rehostable.

18. Describe how your system supports Interdisciplinary abstractions/represen-
* tations (i.e., systems engineering, sortware engineering, hardware engineering).

SYCNstools - use the Inherent cnpahIlIt~es of the Ada, languiage to providec
'oi' I nterdliscl 1nary representations. At the top-level 01' system design or'

engnee'in. YS-,CO'N tyvpi('allv us.,es "virtual packages" to encapsulate frine-

* ~~t oion I iequ irI'Cn1Wn ts. wIr101 It ii('P,-s5II ati mi a coinml tinlt to a pal'ticlIi

ImIpieie ntatlon met hod ( hg.lai' lwnt'e or software). The utilzntion o1 Aif '
linterlace definitl(ionmcaim pI'ovldles a 11etlod for epm 'ngt lie details,, of
lm ('I'Ieit Iv(l] ()f 11)sI I'n'I onl %vife let*lem'm'in L (lC('l"lIns ilIo t [mver' levels.

N. V
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19. How complete Is the methodology -do Its principles embody

-A development methodology only
-A design methodology only
-A programming methodology only
-A project control methodology
-A management methodology
-All or the above

A- igh level ov-erview of the _;ortware methodology utilized by SYSCON Is
presenitel lin Figure C (on the lollowing p~age). This methodology Is strongly
orienltedl toward the cited dev elopmient methodology category. The SKETCH-
ER mnd PEP tools. together with ai v-ahllated Ada compiler, are the primary
dev-elopmient tools components or an A\PSE currently utilized by SYSCON for
the dev-elopment o1' Ada software.

Other tools that are also part of the A\PSE are presented In the table on
1Figure C. These facilities are Included for completeness In the presentation
of the methodology. Specific details o1' the APSE tool facilities, with the
exception of the SI'ETCI[R and PEP tools, are beyond the scope of
questionnaire.

20. D~escribe how your system supports a team development approach.
(Number of stations/users).

Both SIKETCFLER and PEP are multi-user steswhich can be used by LI,
ma-,ny designers ais the host hardware Is able to computathonally support.

Integation of several tem/niiuleffori s is; accomplished at the program
Ii l)rary level (e.g(.. throu.gh cominlton of the AXda PDL). The absence of a

huilt-in ronfiltirit ion nmnagelneiit s-chemie p)ermits 'SIK1ETCI-IER and PEP to
he portedl to a widle vatlety of AS'swith minimal Imp~act on existing (CI

21. D~escribe how your systemt supports dlesigni trad1e-offs.

() te ()f the l-r m Ifl ) 1w I(W(f ( 1 S'\R1YUCI1FER aie~ d esignier the
:tp:1h1lltY to fle%'(+Hp :iII(l evihtwtiinY di Ileretit (leslgnI ,IrcitIet urc's priol' to

-IInIt lI ItAI">T the ()ne( %kll kest m klre--ss -all r( iliretie uts. PIEP*S nbilit
Tfw l(Frte a i prototlypies- tie lesigijeIlr :III olpirclt ility to p('rlorfll
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DOD-STD 2167 Development Parallel/Support Applioable
Level Phase Aotivity Tools

Pre-Software Concept Ada Development (1.2.3,4)
Development Formulation Environment 1(5,6)

Indootrination 1(7,8,9)

Software Requirements Standards/Metrios 1(7)
Requirements Formulation
Analysis V

Software Rapid Prototyping
Arohiteoture I (5,6,11)
(Graphs,Compilable I
PDL, Exeoutable I I
Prototypes] I

V I
Preliminary Top Level Formal Design 1 1(5,6)
Design Design [Graphs, I (8,

Compilable PDL, I 10,11)
Exeoutable I
Prototypes] v I

I Informal I I

Detailed Detailed Level I Test & 1 1(5,6)
Design Design (Graphs, I Integratel 1(8.9,

Compilable PDL, I 10,11)
Exeoutable
Prototypes] i

V I
Coding V Code 8 Debug Develop Codel 1 1(6)
Unit Test [Coding V 1 ' (8,9,

Transformation I 10,11)
Guidelines]

V vv

CSC Integration Test & Integration Formal Testing 1(6)
Test 1(8,9)

CSCI Integration I
Test v

Evaluation Software Metrios 1(8,10,. I 11)

Maintenance V v

Figure C ADA BASED DESIGN METHODOLOGY OVERVIEW

MAPSE DEVELOPMENT SUPPORT
9. TOOLS TOOLS

(1) Ada Compiler (5) SKETCHER (7) Drafter
(2) Souroe Line Editor (6) PEP (8) Ada Statement Analyzer
(3) Library Management (9) Pretty Printer
(4) Debugger (10) Abstraotor

(11) Ada Arohiteoture Analyzer

1 3
0.



22. Indicate the range or problems to which the system can be applied.

PEP and S-,KETC1-LER are generic softwvare developmient support tools
applicable to development of systems or all kinds. In certain circumistance.
t'or example the development or a trustedl systemi uing ai specification
iinoiie. st andardl procedures may hanve to h~e alt ereil somiewhat.. AnY.%

wte wi ch can be developed usIng Ada P DL as p art of the desig, n process.
canti successfully utilize SKETCHER and PEP.

2:3. List the names, addresses, and phone nlumbers or' live (customers) major
tisers ol' your system.

-- IV t i PEP andi SKEFT(I-ER are propriet a *y t xi of SYSCON Coriorai!on.

In that role. t hey are u sed to () 51p ort '-\Y('O N'5 onfg()ing :\da aetivItIes. andl
* Ire iioroii''hlv inte-rated Into Ihe S (!NAda Suorwalre lDevclopient

Nilet l))lolo*y
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.. Sorrech

NOTE: The sytem that Is described In the following answers is the AGDS.

Some parts of the system have been prototyped using IRAD funds w a

S.. *.. " xproof-of-coneept". but there Is not yet funding for a complete system. and
% 11 pl:ins to produce a commercial product.

NOTE: S.\DT Is the name of the orliinal method devised by .SofTech. and
*' I)DF(O is h- putblic domain name. The terms are used interchangeably In

"- " Ihs It le ss"'ior/.

I. I)escribe how your system supports early detcetlon of inconsisLencles,
closure and errors.

Tl-re :1!-: two lorms of Consistency checking. First. the IDEFO drawlng

,:c k :1e revents the user 'rom drawing ill[egal IDEIFO diagrams (sIeh as

: x) r (a 1 I oxes in the wrong place), Second. we have (I evelope( the ehp of
irlf.> t'or 1 h' eckinlg global consistency (duplicate arrow or box nat nes. (Ilag-lallnS

.,ltll xl 'urnl illpits that don't match the parent. etc.).

2. What type or progress metric does the system produce? is it quanill-

able inca.sure or completeness?

No) (,sp()tSf, Was l)rovided fot. this question.

3. )escribe how your system supports documentatlon, program mnaniagement

and control.

-)O is (lqsiglnIl to Include :a doclielltatioll . t Sch. the

- (lpllh' ( {I).'5l) would Include the II)tE O do( nllnentaion. 'illlher. It 1s:

i i:,,nled thlat tie System ,o,ll aill A(,, Code. illIll, (o l ll,, (,S. to Ibe

10(11(,11 ,1wh11 the IDEFO inIforllat ion.

*, . . i. . )escri b how your sysLem su pports real Lim de(sign/.

* ~ ~ , p"rov 'lI a Jt ided f or thlls (Illest 11)11

*. 5. I)escribe flow your syst em supports concurrency, parallelism.

". II)K I,¢) ¢ll: Kl': nI l -11l1l:11 Iv 'olnl:l1l1 m ) illfl' l onlk l :11)¢nm l the oflil, ( c" v\ 'llt,

% " - r ,~ 1 1 I 'll~ l ' I I 1 1 ( ) I I :', ( : I I I l l ) [ I ' I S ' ' I \ ' ( ) I ' c' ( m ll l l l l y l W e' ( 1 1I \ v c I l l l d du

*4 R,5

i, I, "i'3 '¢ ,/('ll'l 'll113
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61. Is your system constrained to a particular implementation language (Ada)?

MuIch of the systremi (IDEFO construction, consistency checking. siulation.
et c.) is laniguage Independent. However, the method used for the final

rarislatiori to PDL Is cuorrently based on Ada.

7. lDoes you system produce Ada PDL?

Yes,. It pr-od ices aI corn liable super-structure of' an Ada program.

S. Decscribe how your system supports ife cycle Intrapliase & iriterphaise
corn 1n) 111Icatioris.

'I'e ei re esiiiproess is done by rising behavioral I1)EFO. These
I*1Iia rz ills c:Iri be verified. simuilated. reviewed by others, anjd chiecked for

O() theI c lii cliiterS the lirograin m ng phanse. high0 level AdVa cod e Is-
il~lllit i~iy Iwieratcd. which call be t-Illed !in to produlce runnilng jtroor, I I..
Ilist )r .ta~5(-:III hginle simitlateti.

V, the '\ielii(lite(rs thel( mialitenance p hase. runni r programs,. canl he
rp tiel to th e IDI)LO -,cima:ntlc database ror ptirposes of docinnmen tatlon a id~

9). Is your systemi an tori)ate(I, executable, comflpilable?

iTi( N( eiiI plan ntd as an aitoinated systemi. p roduIc ing crn p11 aie Ia

10. IDescribe the graphics support for your systemt.

:11( I)ii t I evitex ;I-(, 1:11iled ) a.grphc t'rolit-oerit. 13i11ir11irig or aII IMM
P( . "'I Ill i1loll a& t t ill ilz(S 2 oritlic.

I11. D escribex how your rYWT sutei 51pports concepts of:

S. -I-,irly prototypinrg vs. rapid prototypinrg
- Softw arc' reuisatbilIity
-Iioriaion hiding
-P ackagirng concept.
-A bstraction

* -Typinrg
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-Evol utionary develop menit
-Generics
-Eivolutionary deCvelopmenrt
-Generics
-Macros
-Data flows
-Conti flows

Soi wrereirahilit y Is planned to be hiandled by access routines to a IDF()
:la aba)e The user lhas., the ability* to browse. request specic routines. 1-hd

* Ii~-~1lili V lornu lol.:)11(1 look bor (Olflioli Iliinctilolis.

liffolilat loll 1hlidill)A' is ([()it(, by sn the hierarchical structure (A'l 1l)PFO I(o
111h1,- kower levels oX thle tlesltu. Puther the system will be able to hile

1~* A, l: ( co ! 'Mit ll thle ( A 1 1 rla is.

l~~lgigis w-eli 'inte gc eiierutli o tie Ada codle. Each bo(~x witlbin :m
11)11 d) i-irmiui bei-cII a :m ilAh package.

l~atai :mil eonl rol lows :are( 1)th sluppiorted by IDEFO.

12. Is there a paradigrii embhedded Iii your systern? Hr so, d~escri be It
briefly.

'I'l(, td'lwj~ll %vly )bull Isystemls is to design In behavioral IDEPE).

l I 1 (',1ll dorI II I'- In teu es itra t Ing betIw ee I codle :111(l (1 es! I I

-i ~scri be tOw ex terral IAX)I5 with wihich your systemf iterlaces (x

(u)[1 patil 11ty).

'Il ir o~v~il> r nvitg 101 thle ii)Vi() selltial k i.l~iit k) (
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14. Describe how your system supports hierarchical decomposition and flow
direction (topdown, bottoms-uip, both, etc.), architectural perspectives (designer
creativity) and object-oriented design.

IDEFO is- (lesigned aLs a ierarchlitcal miethiod. As such. there are people itt
our tool t'roni the top-downi or bottomn-up.

15. Is your system supported by rormal syntax & semantics? D~escribe
b rIery.

-ee p)-Sonl SAkDT and IDEFO.

I 6. Outline typical utlilization costs ror your system (cost of' acquiring, using,

training & maintaining it).

Nores p;.lite wa provikledl h r t his[ estlon.

17. Ind(icate the hostablifty (inewsure or degree or portability) or your

System.

It m -eit i. it r-equ ires an1 NPIS/DO.S imach[ine. The lIesi ,n I1kw the flhiil Is~stci

'ire ny works--tatlo [ itnd iairt-raitte cont liftitoit.

18. D~escri be how your system supports I nterdisci 1)11nary abstractions/rcpresen-
*tations (I.e., systems engineering, sortware engineering, hardware engineering).

II)'F L )I a eenl wSed tsi wIIe [tao [ware. VIcwtory aittoni ation. personntel

19!. f low corn plete is the inethiodokogy -o (0Its princi pies em body

* -A (Ievclopmcrtt mfetho(Iology only

-A design inethiodology only
-A program i ig inethodology only
-A project control tllethodlogyv
-A mnanagemnent met(hodology

* -Alli or the above

6I
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20. )escribe how your system supports a team development approach.

(Number or stations/users).

uI'sers work it workstatIons. Diagrams on placed In a dlatnba:.e (n a

nialnIm'nme. to be reviewe1 by others at their workstatlonS.

It is p lannned IltLbit tihe completed diagrams nib Coe I ' o 1ll'ere nt r':liiZ:1 i()IIs

,"-nn be checked tor consistency. anti simulatei or c(i"hIllied ()l[ I o the In1:11n-

21. Describe how your system supports design trade-orls.

N(, V'sIS)!( w:, prVi(te( I 1oi* this (lIe~stlo).

22. Indicate the range or problems to which the system can be applied.

N') kIL' ,, . i i ()v led lor his (l11(>'d () .

23. last the names, addresses, and phone numbers ol Ive (customers) miiJor
users or your system.

N " i )'>I)()I \\ IN lr()Vi(let br t h[ils (nst lSi .

-.

I'.
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Associative i)esign 'Technology, Inc.

1. Describe how your system supports early detection or Inconsistencies,
closure and errors.

The central module of' the PadTech Design Core Is an Inference engine called
the "process miachine.- The process machine applies systeni- andI iser-(lelinedl

rles floi (Inferences and constraints) to construct a knowledge haLse that
*contains the pro(cess (les-Ign. The process machine Is thereby able to detect

I uconist C ncles Iftielity. It %vIII not allow the uiser to enter logically

Inconslistent facts III the knowledg-e base.

By- (ltiton. th knole,e huilt and mnaintained lby the pr-oces

1m1achliie 1-- assumle I to he a closed wvorld. This mneans that the knowle l(,1('

b~ase Is the uiver'se. A.\ [fact can only be true If the supi~porting dnt a is,
~~: ~ Included In the knowvled- e hase. The process mciedttsInined intelv

anly h(-1-I 1ia aseritlionl orI query that wouldl violate this closure pri nci Ile a nI
I 1flulorns the user orI cx pamIns the knowledgae base as app~rop~riate.

The pro)ces inacliine hats h ii It-in error handling that can I nforn i tlhe iser (W

a n x errors resultIngT lwiiui nt tem pte(1 logi1cal operations. The e rr() w is, re )( )rt ((I

fo r e r it her Ihe textil al oir raphics Interface to the p~rocess nmaclne.

-2. What type or' progress metric (does the system produce? is it (lllartifl-
* able nmasure or cornpleleness?

* ~ ''lh PI d Tech Ii esgn oe hsnot auitomiated trhe production (1f (piniii'la hnle

:3. Dcsc ri be how your systemt supports (bcu1 rientation, program riaragernen I
* - and control.

'Fl I'i Fe lil~eiw ( redoe", not1 provide lre-p~cnel atiimiouaed Iprojti

Iles' *aiuu'-.luo\%o'vet. (an he I roatel as iiiversal at tri(W otoi~ III

* -V Ic' V
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De1)scribe how your system supports real time design.

- - The Pad'rech Design Core Is Intended to mneet the needs or real time (lesign.
Time In the PadTech Design Core Is treated as a sequence of' events. The

- .operation of' PadTech processors can be sync hroni zed with -a real time
-eqince of1 events to any- granuilarity reqjuired by the system designer.

5. Describe how your system supports concurrency, parallelism.

'T'le Pad lIech Deslgn) Core supports the creation of designs- wvith massive
parallelism. and I allos thle dlespiner to Incorporate ais much conctirrency as'

a lloxved hy thle problem. It supports, the notion of'Ircsos Processors,-
are, in es-senice. execlir able objliects trigg _,ered by changes In the state of' the
knoxvled~le base. The resuilt, or execingm a processor Is called an event. An

Fnt atijll mrs sar ransition and1. *in general. signifies the cre-

ation/termlimnation of' an ob)ject or a set of' objects and the relations connect -
!II theml. A, process , (liagra1in m I, uisedI to capture the trigger miles- amnd

process(mr- p) rod I lies-eve ait-* icat ionshi ps t hat together dlescri be a comnp let e

- roccss. '1The igruniles. xv hic h determine tunder xvhat, conditions a
pri(cess ( )r wil Ire. can h e quitte coimplex and Introduce coiic urre ncv.

- .\uvyt i me tihe t r.1gger r tIle corn lit'ions aire met (i.e.: anytime that, the state or'

he il verse of Ilisco' rsIe is as tle.s ri bed In t he tr'igg er riles) then a Iproces-sor

wvill fIre. It' the tigrrule calls rot' a processor to he firIed for eve ry
-~~~ oist a ice ()r a p~articuil ar 0 )lj ecr (orI set or objects and their relationships) thli

l(w !1r'( me~ r nadc I() exe ite conciurren tly. At that point, eaich

)s(ris a lito lmnoi. Cobm InI unca-:t,1ion takes Place strictly throuigh thle
K i xve Ie hse. There is r ler cllvI no limit, on the number of concur-

1J1-

6. Is your systerri coristral ned to a particuilar irmplemenitaton language (Ada)?

Pa'T lsii(ol i iieliiriu to) cre-ate leiii or aI pariirii-

I I , I .. , Iiini .a I:u Io Iilesgir aybe usewd to) inite'rar:e ii)ll

D.Ioes you system prodiwe Ada 11)12'

'Ii'I '~Ii' l 1)io ('r 0, xvi laxe 1,ill Ada~ LDL loroliictioii calaloillix lit

- 1- 11 l 2 .( () A~x 'l i 1111). J \I l 'i L- pr o (lie o l I (.I p a l' NvI l h eI a i o o l i l

0rdic YP del 1-
-ll - fIA~

I1
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8. Describe how your system supports lire cycle Intraphase & Interphase
COIIIIU u n1cations.

One of the goals of the FadTech Design Core Is to elevate and automate thle
role or a process architect and to totally Integrate the design work of the
arcitect with the Implementation of the engineer. The result Is that the
traditional boundaries between design and Implementation phases of the

software lif1e-cycle are not distinct. Indeed, the dichotomy between design
and Implementation Is largely removed. PadTechl Is built upon the notion of

nrchtyplng.- The early results of the design effort are, In fact, mnore than
1 [.rolotypIe: It Is ac tually the tbmss for bulilig thle application.

At thle same time. tile designer is able to(:) uickly modify the model whenever

niew Information requires a chiange to his/her l'-las. The result Is anl
.J nu11si aIra 11( prototypi ng approach and not a strict, waterfall software

levelopime nt life cycle model.

9. Is your system automated, executable, coinpilable?

\:trlmlou aspects of' the PadTech Design Core are fulfly automated. For
":m i.the graphics, igm tool amtoniatically gnrtes PADL (Proces

Architect 'ire Design Language) which Is then sent to the process machine to
(m1ery/niodify the knowledge base. This same approach Is used to Implement
:i(~1, l)rocessors that communicate wvith and are Integrated by the process
imachine. ADT provides libraries ror generating PAXDL In order to automate
this a11prI h P esos\n h D'L' vernacular are executable objects.

Al T does not oler PAI)L coinpi tlon ciail Iltiles at, this time.

PInI terms, (X trainslation f'rOm thle XDT design language (PADL) to Ada. the
loit ion o' AdIa. ((C w Aia PDiL ) Is automated. ADT dloes not p~rovhIe an

Ia lauii-ie proce.Ssor.

10. D~escribe tile graphics support for your system.

* 1'liTe 1'1' l'l )-g ( ()Ic OWlI(frs tlo luuil I'mici onal userineracs onle

I cl 11- ii oe gaplicsh~sd. The gma-,plcs.-basedl niolmule is (ll((l
* ~ ~ 1:11 I >:I 'r I cof. IaSrfc -ciirrently in lcumented on ;I SIliconl (imapliies-- color.

lti21-r(-diuul(im v(r~otnk~Theic 111iitenicts \Vit.II the Ys\te(l til lro()l'gl :1

:11A-~ rho Thi C\oai lle Lgr;Illhi-s 1i1ttrikl( a11lC)\V5 the Ilser lo) createe
:11( t~l- A I lt)'t:i 11NC(5. It 5Ipj)Icrt.5- three' s ystem1-su lled (1," i I V '-

(:1 ~ ~ ~~1(I 1\i ii ui [ flauinlui.1". conlcept ['()I.mmu lkr la ulesJIg. a111d
nhi~~~iu ~ 1'or tI['~ ](M t(iII ol) us \V-ell :1.5 Ir-iSC-dIC'lhi' uuli I\p 's
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I. Describe how your system supports concepts or:

-Early prototyping vs. rapid prototyping
-Sortware reusabilty
-Information hiding
-Packaging concept
-Abstraction
-'Pyping
-Evolutionary development
-Generics
-Macros
-Data flows
-Control flows

Becautse mny of the concepts are related. and some (10 not hav-e generally
:wcCeptel (leflitions. wve have discussed the concepts as a group In the
context of the Pnd'lech methodology. The PadTech Design Core takes ai

-. .- ', iipto approach to the software (lesIgil process. This approach makes us f0
11411.oicp' colin [only fud'nobject-orientedan loi rgiifig

emvIrotnments. In particutlar, the notions of' types. Instances. of. software

r-jusatiiltt. :ind abstraction are handled1 In a very sophisticated and complete
nan no11r. A few deflnitions of the PadTech concepts are included in this

Thle Pndl'1ec h Des,~in core consists of a know ledge base. the p~rocess manchine
in \-,aiois interlace systems inch idIng a FADL editor-interpreter and

I ' I iiree(-a graphics interface). The knowledge base Is (liVidedl Into the
ii lki- nt itbae nd the niile base. The rile base conitains cons, traint ride".

infeo e e .11le1ad consistency rules. The lprocess machine Is responi hle ['()r
1r1t1di am iai t alning the knowledge base. The process iac hi noc receiv-es

i(s i~(' roi proclt' essors (reuisable executable softwa re miodtides). The
6 I esi ~esin ay be (II cries, rea11l i unoc llions o r t ripgeri ug request s.

A 'ulii p'ovles2, anularity in tHie knowledgre l:e. It Is, a1 portion o)f t 1w
\O-rlil t'rout :I part lcilar point, of ie.A reaflm conists, ot* a stat I*.
ilkiT,1 .'.. ohjfects thant, bear relaitions tc) one ano0ther. Som)1Ie of t lwse oh.i'ts.-

*Iii.i'(ii~tabe iiild nIr calleil tproce(,550or or ope('tott'.

ri-U l- V~t Iinst :mccii .Atyp Ic s a iirototy pt or t 010 pit ( tm Jw(iibi'-

I 01 f IiI to Mwith it list an1es tn1t ioro4t (lttlterltan-11e rules are i'le-
hi,. ( ) uvllent is sii()I'- of notliet '1i ;11( ()IllY ift' nv it dstj
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:uiod necessarily every inst ance of one Is an Instance of the othier. Ob1)eci s

miay have at ti bnt es. -A\n att ii bute Is a bInary relation andl the val iie of :III
attribute Is an object of a type that satis-fles the Intension of' the biiiarv
i'elation. The relation Itself has various attributes Including cardi nail ty.
H-ence relations can be mandiatory or optional, and( an upper bound for thle
number of' istantiations or the relation can be enforced. An attribute Is

* ct her a property or a component. An attribute Is a component If' a chiange,
InI It-, valuies for a given object actually changes the identity of' that object.

A, partition of a gentype Is a collection of subtypes, constrained to ,-har1e
no( in,-t a ces.

Aprocessor I-, an execut able objiect. An event type Is a type( t liar signwils
the ranmsition of the knowledge base from one state to another. E1vents, -,re
p rodue iii h y procesors and. In t urn. can trigger other p~rocessors.

Arlut ivities are lii gbi-level lo!oks at, parts of' a process. Ai w i lvi tY prot Iices"
prod ucts. InI turn, products are In consumed by activities.

A I _rai i a ( llection of instances of types given in the diagra 11s view
K I ciither rest rictet I by the lHiagrani's space. andl llimite I to ai pairticulmar reaIl in.

.\1 a activIty tll-agrin1 contains only activities. producets. and the relations

prt iicsand consumies. A Processor diagram contains only lproIcesso(rs n-mid
V ~eve lit S. anid t he relations, prodluces andi triggers. Processors can be I ie

into aclt it ) processors that imust always produce an event, anc I(eelsion
pic ce:-srs that prod uce an event only under certain predelinedl cordlit ins .

- (c )iite pt ii a gramls comit aln various user-dell ned type,,. not 1Includedlec I ;I a vi

(T.p )c~( IlagrIa ills. Concie pt (liagramis are li nked to act lvi tYvhg' n
5 IIbroligli the( prodbucts.

P rc cesst r II rll, :sire lin ked to activity ilagrams t hrou gh thle acivi(5
* IIVit tlag'aisare linked to user-delnetl sulbjects. Concept.lar i

i~ it l~iI Io\(i ilo'iia loi. fProcess tli-agrains tm )ipire cintrl( 11flw P m i a

'lie l\l)l. interpreter slmpp~orts thle riollon c)l lP:\lDl, 11iais 11a :copt

0tccc't' :tce %e kc,4 k2iiclN



12. Ils there a paradim embedded In your system? If so, describe It
brIefly.

The paradigam uniderlying the FaclTech Design Core Is largely coml1)artIile with
the work or the ISO committee tror Conceptual Schema (Ref: "Concepts and
Terminology tor the Conceptunal Schemia ind the Information Base- . I nterna-
tional Orgoanization for Stn ndizat Ion (ISO). ISO/TC97/SC5/\V63. March
19S2. copies available f'romi Secretariat: ANSI (USA). I)ubIlCation number
IS-O/TrC'7/SC-5 - N 65).

I his, parali coin hi nvs elements .)t o an obj ect-orie nted approach xvi! hloi
lpr(Igramming environments. The result is- a propietary para1(lignm wv hich

supot not only -conceptunal aunalysis' bit also provides an in tegarnilion
plat form to control the exec nti(on (1 "concep~tual processors.-

The actunal basic mio(te [cid erlywig the product Is customizable. H-e nce the

-~ 1 iser can elect to hide tile F a ['[cl pniaralim by placing some ( ahe r net bod -

()logy L1, a shell over the packaged basic miodel. Hence the pr-om hi can he
ni am e to suip port a variety ofW stan avI nethodologies.

1:3. IDescribe the external t(x)ls with which your system in terraces (Lx1
cornpati bility).

The PadTec h Desigrn Core inclI in le a. runtlime Ii brary desligned to a I 1

extrnl tosto cornmunica t e withI t he plrocess machine. Any t ool ca pal le

oX mtanilpulating string, Imrnicters,, (character dlata type) can make ivse of' thn

PAl)L St atemieit Bilde r library.

H mis s- et. ol, rolitl nes xviii genaerate I -ALsaeet and senmd themn to ( lic

proccss' lin c i ne. It al1so facilitates Pam ITec Ii know 1c ge base (luele "es

14I. D~escribe how your systemn su pports ierarc hical (IecorTp(O3itio1 a.Id flo0w
di rectLion (topdowni, bottorns- up, both, etc.), architectural perspectfives (desi gnecr
creativity) -and o.Jec-L-orie rite1 (designi.

Thoi lP:mm l'l'emh Dc.-sigui ('(we s Iipp)rt. I lie( :aalusl W tcui !1) :1 uii;mluiicr

I()m~m fto ImI .-eoff !Ii tnn obj.ect-oriclitedl :11)(l logic P~Imnnflut w-,ulim

ilwilt-. III g'mnthIle ()tlass I)- i coticept itWaayss lm.: ilmm

f'Idi, -tOi 'j l( l~ lIlt i~o sI t(t o (-_ olmicots :iiiml 1w 111;mi 111 b lwti
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15. Is your system supported by forrnal syntax & semantics? Describe
briefly.

The Padfech Design Cotre detines a process architecture (lesIgn language
known as PXDL. The syntax for this language Is formally defined by the
BNT-lke Input for the Unix tools LEN- and YA-\CC. ('YACC accepts specifica-
tions \vhIch (leflne a LALR(1) gramimar with disambiguating rules. The
semantics for PADL have ibeen det"Ined in prict clus.Teatoso
the pr-ocess, machine (Inference engirne) can also be (ltned In predlicate

16. Outline typical utilization coxsts flor your system (cost or acquiring, using,
trainIng, & maintaining it).

The betl a revisiol of the p rodiic t r-equiires a Silicon G rap hi cs :3010 termnihial

a nwd a Data General DS/7500) works :tation. The total cost or the Silicon
Graphiest hw%/sw\ is appr-oximately -ln 1 T0 The total cost of the Data
G;enerali hw/sw is$3r(~iit l a1.520. The iitial cost of' ADY.s .software
prof(n tic. t he Paf Irech Design ( ore. is $35.000. N lontly support, cost for t he
l)esi grn 0(oe is $350.

17. Indicate the hostability (measure of de'gree or portability) or your
system.

S\ 1)1 r nmt e ls to p~ort the F-ad'rechI Design (Owe pmrdic t to a mi- r)f

s Yst e in 'm HS7 . The pi-odui ct is written ii (Coimmon UL ian(1 C to
liitte !otn ctiies, :1,t tMs Ine, the pro)duct Is availaible omly In I l,

Si licoiiGri h Data Ge craI(in hiimatiloi (lescrihefi above.

18. l)escri be how your system suip ports 1 fltcrdiscli 1 nary abstractions! represeni-
tatiomis (I.e., systerns engineering, software engineering, hardw-are en~gineering).

'l'li l1:i l'le(1 ilisin(eIs initended to he 'inlerdis"cili[1iar-v. It poli'
hf I1ioii ol1 :I lrsf''S- 1 f -f1it-(mt . p'fllf i s((5e (*;IIIl( iill'ifitf i

lieproessirlii ee. 'lle erelkIe. lie too)l cni he fis'ef bY ;1 \riet! (Wo
xlr ii~iiffiii4 1 1 ie(w ~ )

.1'N
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1o. I-low complete Is tile methodology -do Its principles embody

-A development methodology only
-A design methodology only
-A programming methodology only
-A project control methodology
-A management methodology

- -All or the above

T1i I :i V'er h De.,lgn ('ore emiibodies a planning. (lesiogn. (level(!)ijen-t, and. to
-)mlc ext Cflt. a lprogralfllnIf niethodology, (ait hottigh t he eniphasis Is at a
-v-t em level and Is not necessarily aplilcable oni the t ralIt lonal algorithimic

3 o G 1. st u ctured Iprogramiminrg).

~ - ~ Tle [Pm Fl iDsg Core dhoes not enf irce or assit i a. part icuilar project
()( mtrl rnanagenent, niethohIology.

20. D~escribe how your system supports a teamn development approach.
(umnber of' statlorrs/ users).

'I ', P aid'1'eel Desilan Core Revis.Iloti 1.00 has- bee n Imp llemenitedI on a single
%% r I rkst atlin (onle stationi per uscr). Fill miit i-i iser (tea in) access to a

'- '(elesign kinowvledIge ba ,se wvill be available in Revision 2.00 expectedl to go
t() Berti te"-t III .Jime oh' 1987.

21. IDescribe flow your system supports design trade-oils.

-Tl D'I'I~i IehIe.oil ((Ire pro)vides aI -sY,4(,1 ar1Chitect with1 aI very laovel1
-H )I, i Iools to~ lacilit ate the lpro(hiIctioln o)1 (IynaIJiii*e. ieIXJi le l)I)('s (lesigns.
I'll( ar1chir ct is. thei'elore. aible t~o inodilvy ()lg i* ryr iie wai ap)r) e is

22. I ridicate the ranige or problems to W hich the System ca be applied.

Tlw '1I'~ il~'i (()rI*i' alppli(aIle to a- widle ra (A' roliis It is

(II il(,I- ()st I. Wfi a I ii egl (.:I e lr i (iir ()I.
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S2:3. List the names, add(resses, and phone numbers of flve (customers) major
users or your system.

-As of' Jawnry 1. 1987. only an Alpha version of the Design Core has been
released. The Beta version of' the product Is expected to be released by
February 1. 1087. and Revision 1.00 Is expected to ship by Apill 1. ADT
hasi w( .- l ph,- citstoniers listed below:

- :\''N: P-et er Doolnn
1 1-00 (cipnter [)rIve
\Vcest I aiiozh. \ L\k () 1 F58t)

IPlione 0517) 870-63-IS

A\TTN: Illnsi- Deirer Scholz

-~~~ ~1111(11re IKC-I\ I '

~~ ~ -P I hone 0 i-5,'3-5A)O0

N I e: It i-e he i Itnlii of' D!1ata General to 1)oth iise the producnt internally
t(, help l eet t he Iteed s (l their corporate NMIS group and to mnarket thle

ip -oit inI CCCIh the earnineril and t~ederal mlarketplaces-.

* ( o~es V i~lt':in .K. hs sueesfulvmsed the pimhict In thleir role as-
COIV nt> 1 I [ III(- is Roy* al Navy. They Intend to use the prodiluIIi

7,t )to> a her CCItsllil-g jrojiecl.s- bothi withiln Great, Britain and the rest of*

1"lee Ii ( i :11l (V. (,:III provie fther. linfor-1mation oreri their u (e-(or
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AD CAD. Inc.

University Place. ISuite 200

t2-1 Mt. Auburn -,treet

Cambridge. vLA\ 02138
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AD CAD), Inc.

0 1. iDescribe how your system supports early dietection or' Inconsistencies,

closure and errors.

By Its very natuiire. the desci ptlolls a i specifleat ions InI STATEN IL ENT Is
I visual lanqua,,e are precise, vet clear ai 111COmnprehiensi1ve. amnd thIus a illow% h'

relatively ea sy nma l (let ect ion ot1 design error's and inconsistencies, llfl, ihe

earlest St ae4es.

The desc ript ions are(, nomplet ely iii ( crst i o hy ,v FATU"NIENT1I. uits ii :lw1ll~

lot au1tomlatic tes'ting" :11(t1 nltis (1 the system under descrlpl in

Hieticel'orth. t he 'D ) rili ht Inro atte start. Consetpte tit ly. ev-en i I' I lie
lecn t i a a~vci pin n ie svetry high- level and lack) tia most

low-level detls, it canl he 411mi1l:1ted aInd tested 1kw cons'-istenc.y. coIll i let ei

a mxI minl a~~htlonlof( triviIp 'p r ilesant the level o' dletail that ha ippew

T to we avalIable .

2. What type or progress metric doexs the system produce? Is It (11uaritil1-

able tmeasuire of' completeness?

Si' VI'~iET 1docs not provide any explicit jprotr'ess mettle. WVe do lotl

r-:ally believe t hat ile ist ance Friom :ill ultlimate F1iinl speciticatilot (-:Ili he

iiiea-L 1i1-rel bY lialvo, 1ittitieleal ieatis. One can labInel entitiesinS'P-

MNT ><L' Ilo as111 inJiw~ pcifiled yet' and count how many sitelt renmni. aIji

-11ii1l:i1rlY :;1i(1 'a:lt 'oiiit tie( levels o1 detail alt'eady present Ilil i 11cil ti

a:111d t ry to hs ll~t ow in itch d eeper the f1il description will --o. Ohvioiiis-

ly. hiowex' -iih howt lies-,- o'aiilot hei o\'('l\ significanlt..

:3. D~escri be how your systemin supports doc umientation, program m anagemtent

and control.

MIA .I ('~((lnt s 1fIxod *(Imnivil (louttlelitts (s"lcll as., 1l:11:1~moi~ro

d~i l iw l iii .(, :1IX1 'I-lil I~ii~i it(ail (il. :

1),S11 t o t p
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STAE \L\'N1 ill support convenional project, managemnent, facilities.
.~- ... including, version contriol arnd liitedi user access when wvorking In a im ltipie-

user environm~ent.

41. Describe how your system supports real time design.

STATENMENT I was designed wit h comiplex. coniputer-en-ibedde1 real-time

systems- In ind. It Is difil1cult, to dlescrib~e the entire approach inl a, few

- words, but it ightt suffice to say that STATENIENTI utilizes a novel

l- orm-allim. statecharts. f'or the beha,,vioralI description of' such systems.
S-t atchlarts are ilescibecl in:

D). Hlard. Sta cat:Avisua-l iFormialin for Comiplex Systems.- 'Science of'
Com)iput er Prograini ig, S (1987). to tp peair.

T'i me (and real-tinme in Particular) i.,s ca lptue i clin statechiarts b~y special
timeotit events that are i tsed to limit hie fl me of being In a state. wvaiting

V lfor an event. executing an aictivity. etc. ineesse nt Ially all entities In

-T.-\TE TE.NTI1 are it Iti-level md i liera-rci]] al. including (amiong other thiig-s)

stateS. events and activiies thie exrsv Ower or these timing specca
tIons, is very rich. ItL goes, wvitlhou I saying t hat, the simulation and Itestinug
capabilities take t he t il ug c )Ii rainl ts lIly into account.

5. Describe how youir syst-.,i supports concurrency, parafliflsm.

Agan. eal1ngwit thle conicurrenicy anid para-,-llellim Inherent, In corniplex

%vstenls, Is amiong- the nIi iIn c )ncerw ms e lid the STATEMENTivr semiI

foe t . one of' the in a i feat iires (W 1satcat Is the extension o1f M, it te
inc ines a to I t heir di agramis to ma ter f'or co ncuirre nt state-coin ione it s. on all1

levels. vi a t he on Ic olul)a lt , vc)~trlI , Till.s remioves a, tna~lot obtcl 'rc)iI

he ue o r ie ery iatu1a stat-b-,lmsed 1'orinulis for really comiplex sv'-tcettu

* (6. Is your systemn conistrained'( to a particular linplemnentation language (Ada)?

No\., -.1TAI,\ lI;7'It ca:ic he ciliplwl. ill prinlciple. !into attly lil~e
kiit:1a11(icl 1*n I, tat mat ter also lInto mlicrocode ()I iHliconl.

It j e~> hls. :ill licl)Inru:tilr '1tt a -inuiple inen l forilit sltllic 1or

V N
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7.h Diiw you system prouc Ada. N n- rvp .rrrr,-LW WWW

No e.atog h routo fAaPLsoudb osbeI e

iNo,.h ifiuiy i , h ih xrs~e pw roftelnugso

7DI~escrb you r system roduces Adae cPDL

Not veth .ltoug thre ie polciongarne of tD houle poshnysbl natfew

llofl s. o'the lifefccly isvin the parts exprsived power of the clanguge or

S')[lfEiE 1r rlat. ie tieote da PD. A subset ofd theor- eTAoughNtoh

De:inguags that mthes the c apailitievs of i Adam hDe cosely coud bewe

% ~ rae 1111 th da Dlanms prdc nd aue painlssl in aie shrt tnime.ssm

I). I~s yorb syowe yosyted, seppotsblie cyclibrahse& erl

1- execut l ls t)ei sense I n lngsthat Isd crpin a. onbe hnd Il cle an

,. ea-V e oloi' te seres e linguas frhancof theul- prelimiar spci tion

1N I[otimlcs olli th eli cyle beven te pats arred out byile c"t n linor
1'1( M I t h uer and. Do n the otand . preytni cise. and rioru Iee1Il eoutha tahe

ll l sim le and testeIld cs aldtos t of , the final imlem (eed system.

10. Desrie tlheca grahiacs. r suppor usted yte eysaiesytm

Ye.ysan o TTimNy Eto inv fuly atoae asepliedaoe.t

-1 n Iit is o th (lsired SIt' behavior. i I ncidiv ndcton fte

IIatios idacihtes b ljeing carried Out. the ( lat . and,[1:1 control sdinalse

1.- lh ~l ng. he ompone nt and s bkstm actie and' the chngs 1ha1tk

. ii 'le irl o co$.,l t,01 loit'll : rk oji( '1onillik-0 ite (Wliti d s um oew v
1N .. w lh d11 ,.

J'*1:rc i 'k pl c I
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~* ~enicapsulation. modlularity, miulti-level connections. etc. The graphic editors
s;upport the usuial kind of Insert, delete. zoom, pan, scroll. inove and copy
instructions. III a mnenui-driven way. with the system translating all graphical
Intc)rmfati1on ito Internal representations In Its database.

it. Describe how your system supports concepts or:

-Early prototypling vs. rapid prototyping
-software reusability
-Informnation hiding
-Packaging concept
-Abstraction
-Tryping
-volutionary development

-Genierics
-NMacros
-Data flows
-Control riows

f In T. wa* Ir' ENTi cani be claimed to support most of thesecncps
li( iii Ji not alwaiys explicitly. STATrEME1NTi del'InItely provides both early

:I lid 'a 1)1( pr'otot ypi ng. by the forinal. precise anl fu1ly detailed simlatlins.
asexpilttied earlier. Reusablilty and macros are supported Insofar as the

Ieirpttolsare highily modular. and thus can be 'plugged into* many
l1Il'ei-nt places. and reused in other contexts. This applies to states

I belmaiorail mnacros') activities ('functional mnacros') and even components and
1111lsI phys ical macros'). Infor'mation hling. packaging (Indirectly) and

1st rae iare si p ported by virtue o1' the 'dleep* hierarc hi cal natu r e of all
S T AT'lMENTI ilesc riptions. For example. -activities impse strict scoping
r~ii OS. no t mi ll1w those, l'otrid. (e.g.. 'in Pascal orI Ada). so tha~t internal

o- its. ( 1t* Int,. signlals amld data -are hid(den from higher levels amnd exterior
('titi ties. D~at a :d n c (ontr'ol flow are hasic to. r'espect ively. activity clhat!s aind

it elin:1. ad Show iii) very c lear'ly InI tlie, raphices. as well as 'in the
* ~~i ril at b uii" a to I tie( r'epo)rts a11 dhioei ilcrit s.

12. Is there a paradim emrbtedded lit your systein? Ifr so, descri be It
W briefly.

~', v~e ()lI, tiw 11"11al (ovirkilleil) oit(5. W\e believe lit (lelr. lte('lse a111(l
* ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ( 1. iI 1:1aII 'ctlltb s I 1 (Xip ct I Iwli SI ). with :1, a 1. -littli iti iil tent
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13. Describe the external tools with which your system Interfaces (tool
compatibility).

, STATEMENTI does not Interface with other tools.

14. Describe how your system supports hierarchical decomposition and flow

direction (topdown, bottoms-up, both, etc.), architectural perspectives (designer

creativity) and object-oriented design.

-s (lscused above, hierarchical descriptions form one of the cornerstones ()I*

4T-ATEN IENT t. They can be utilized In top-down, bottom-up, inside-out.

mixed fashions. The user of STATEMENTI Is supposed to be a highly
. lraine(t professional. and since STATEMENTI (does not Impose any rigid

%. recipes (o)r templates for making progress, the designer's creativity Is a:s

n p imp)rt:ant as anythilng else. Object oriented design. though not a central

concern in the conception of STATEMENT1, Is possible using separate

Sactivities for seplrate oljects. and specifying their Interrelationships via the

cnit rolling statechiars.

15. Is your system supported by formal syntax & semantics? Describe

T- briefly.

Detnnitely Each of' the three graphical languages has a precise graphical
" (and hence also lexti ral) syntax. and a formal mathematical operational

"emantics. \ctivitv charts. for example. specify 'possible* data-flow, an

IIi s m :i1 collcelt. whItichm allows their statechart to control the actual (lyna nic

Li. lat a-fl( )w. .tt E / ls have quite a novel semantics. that is described In

d Icltail in:

* '.,' . - 1). A-inrwi. .X. i' 1ecli. J.l-. .'-;ch nilt and R. Sherman. "On the Formal Sema -

tics ol ri- 't :t l'ir . sl l ted l'on publication.

" 16. Outline typical utilization c(sts for your systern (cost of acquiritg, using,

tral ining, & mainLal nig It).

.p , -4",

,. l']ii' {,:l.'] -( It \Vn ir c { 2(' ' (' ()Sts ni'(om id $15K per graphic:l W(ork.,l Iti()i. Milli

* , \' re nm IIS -l,[(I- )l ( .z.. It 1, u i d Si IIl Iat[lomII mInifI( lii es. ld()].('( t nun tclgte olll

"I ll }('. "'. ) (( Itiali t , W(t 2l K $'21 m 111id $10(I e'ch. TheC price im elide,
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17. Indicate the hostability (measure or degree or portability) or your
system.

, T--\TE.\IENTi Is written mainly In Pascal, and currently runs on a Vax or
Micro-Vax with a VM,%,S operating system and a color Tektronix graphical

*.terminal. Verslins running on Vax-Station, Sun. Apollo and IBM worksta tlins
are forthcomilng. A standlard plotter and an addItional alphanumeric termlinal

* are recommended.

18. D~escribe how your system supports Interdisciplinary abstractions/ rep rese n-
tations (i.e., systems engineering, sortware engineering, hardware engineering).

STATENIENTt utilizes clear graiphical languages ror precise speecitli anmd
anayss.These langtiages, transcenid the dtifferences betweeni the various".

* relevant, enigineer-ing di1sciplines, a fact that has been thoroughly proved i
hree yeairs ()f work wvith the languriages_ hy a large and heterogenieouls team11

of'1 engyineers In the Lavi avionices project, at the Israel A.ircrat, Indust ies.
'Thus5. ST.XTEM ENTI has been demonistrated to bridge the gaps awl spanj
he lIlTe rences in approach. mnentailitxy and communicatlin medIia of of al.

lin hriware amld systems, engrineers.

I9 [How complete Is the methodology -do Its principles embody

- -A development methodology only
-A design methodology only
-A programmting mecthodology only
-A project control methodology
-A managemenmt methodology
-All of the above

S'l' ~ ~ ~ ATE LNl rvie ovel a ml comnplete specificatli nd (ldes,,in

tot 0 lloc. I (105 iot touh uponi the programming prolein per "-e.

xcew Pt Insor : ,\i\'i ; i e.scriw11ions en .m lead (via ulirect k oX wimi

Ot~u~ila () toinl orking~ code.

20. Decscri be how your sysem supports a teamn (levlopm~ett approach.
-. 5 (Numrnmber or stations/users).

-TlATl'lKNll.~'' is suiltel idelly for numb1111er ofI workstaltions (say. I ween
* tuwl 2.7 lhilko, \-I:i :i Jiw rI mk. wMIt or \Vttol :1 1t)),a)~ m iu If. 1( )] 1))( ):1(1k-

Hll ill'h :1lr1)1 O\:1
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21. Describe how your system supports design tradie-of Is.

S iice the descriptions resulting from wvorking wvith STA.TEIMENTI are on a
level ig.,her than conventional software, hardware. icrocode. etc.. STATE-
%IENTI transcends this (livIsIon too. Its descriptions can. In principle, be

'N compiled Into software In a high-level language. Into icrocode or other
low-level formialisms,. and even (lirectly Into silicon. For 1(leas on the latter
see:

D. Drusinsky and D. Harel. "Statecharts as ain Ahlstract. M~odel lbr Digital
Control U-nIts.- CSS6-12. The Weizmanni Ins.t. ()f S cienice. lRehovot.. Israel.

-S4tbnitted for publication.

F,22. Indicate the range of problems to which the systcmn can be appled.

STATEMENT1 can be us-ed for the sp~eclifcatio)n, anlysis aLndl desihrn of' any
.. ,- .* comlex reactive system. Reactive systems- appeair ini a wide l)((titni of

ipp~llicatlon areas. Their, complexity stemns f'rom imany diverse (liscrete e%-ents,
a ml condlitions that control their behavior. lExam lples I ncel l onc'5 a id
weapons systemns. VLSI. comimunication networks an ml iwoto-ol.s. p)rocess andl
c()ilt cl s ystemis. and( so oni.

23. List the names, addresses, and phone numbers or live (custoiners) major
users of your system.

D~r. \onahi Lavi
N lnaerR&D ComiputerSytm

Isriel Aircraft [ndinstiles.
Lod. Isra-zelA; 1>1: 072-3-9713716

Di ). I I-ai I for So'tware A: lElectronic \\irfirc

-\-iiLid.

* '"I: 172-'.- 1%i' 7( )i .
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1. Describe how your system supports early detection of inconsistencles,
closure and errors.

A,)AS supports consistency checking at several levels. The first basic
consistency clhecks take place during the system design and definition capture
phase, using the ADAS interactive graphics editor. On both single-level and
multi-level systems. ADAS checks for flow and type consistency between
functions and between levels. More detailed consistency checking Is done
using the AD.AS conslstency checking tool. which also checks functional

consistency against the reusable templ aes from which the functions are
modeled.

Due to the versatility of ADAS In delning systems at any hierarchical level
and to any desired level or detail. it is possible to do top-down system

* design and slmulation at each level Lnd at any phase of the design. In

(olng so. the deslgner can determine the degree of system coipleteness lased
-n thp system recqiirements and specillcatlons.

-".-\D.-S catches system conceptual design errors In the early stages of' develop-
Inent through the use of consistency checking and Petri Net, simulation.
Other errors are detected through hierarchical analysis and simulation as the
system Is deflned In increaslng detall. Depending upon the degree of detaill

,- -. to which the system is derhined, logic, processing, and coling errors can be

detectedl via the ADAS modeling and simulatlon process.

1 2. What type or progress metric does the system produce? Is it quantfi-
- able neasure or completeness?

.At the present time. AD..NS pr)viles progress tracking and reporting throilh
perrormance similation. The (esigner has the flexibillity to deterniic the

6 legree 1 (letalI alibi corn pletetness ; at, \hIch I he desires to model and aunm)l. ze.

:lIs re aIl ug cin pet in lo a syst Ci em iiic ie ~/s Cifcto
(lloC1Ime1 t,:tt1()l. d111(l [)rg'Ss tI':ckin . tel t lat will be a lpart N' the

4' .\ld)Ak. systeui .
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3. D~escribe how your systemn supports documentation, program management
and control.

A

ZTI uses the present X-DAS system to (levelop documentation and manage
prog.rams. However, at tnie present time, no specific documentation or

-. programi manag.emnt toolIs are part of ADAS. As" described above, a systemn
Is being Implemented that will allow changes miade to documentation or the
syst4ei design to be reflected into the other.

*1. Describe how your systeni supports real time design.

ADASV suipports a des1in methodolog(y which promotes the co-dcsign or'
i(ttwre and hardware. To represent real-tie analysis and sim ulation of the

lefluied svysteii. ADAS aIllows sortware functions to be assigned to hiardwvare
imodiules. t hims, represenflug real-timne hardware constraints and real-timne
s()ttware cotention for shared lhard ware.

5. Describe how your system supports concurrency, parallelism.

Thme .- DAS, amet hodolooy " iiVle the ccdeslgn of software and hiar( ware.
Ii iilIngn the two separate systm. ti posible to deline concurrent

au /rparallel Imnctlions. The X-DAS tool set op~erates on whatever systemi
-~ has eni iJnnmed and c-aptured so as mnany concuirrent antI parallel processes O

and I unctions as needed c-an b~e dlefinedi. analyzed. anti slimulated.

(5. Is your system conlstrainled to a particular implementation language (Ada)?

A Il). kcurrhently supports asi program ning languages Ada andl C. and spot
-~~~~~~~~~~~ :i adw e(eei o ag aes, H-elix aniid SP. R TI is iundler cc nt 'act to

* t be, Navy \ VI ,*C [)rogram1 to a 1(1 suppcort of the \ TDL ha ,rdwca me desc rip tiont

the )lircc lan1111a1e (W.t)~i C withl time Ada Interlace writtei i Ada:.

7. lDcx~s you systemn produce Ada PI,~?

,. Al )\>allS lor hie deinrto code Il fuimetomlilit in Ada. lam' imudivida
~()lt%%*:ii(, modlules. .An ,\DAS, prormmi1 then eneate Ad:, Code to otl
Ib 11f. :111du In lictereumeeior0 the( 11immdivblum mdls
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8. Describe how your system supports lire cycle Intraphase & Interphase
cornmnunieations.

',AX I- designed to be used from the very beginning of the design process.
At :ny point in the design phase, designs can be saved and modifications to

he syvstein can be studied. Once the system Is In other phases of the life
cyrclc. propose 1 modifIcations can be reflected In thle zVDAS model before

Ptiril (agear e Implemented In the system.

9. Is your system automated, executable, compiable?

-,i. ll of the above. .XDAS tools- are automated to the point where a user
(-m easily cnptuire deslgns andl analyze svystemns. AD.-V is also executahle. so

hait ai user can (10 cornplex simulation and performance anialys.,is wvith very
little i utervetion. 'When a system design is (ltned to a level or detail
%vihere each ltunction can be dlescribed. by a block of* code, these functions can
he repres:ent ci by the codle which Is complied and I becomies part of' the

10. Describe the graphics support for your system.

Thf. m1-naority of* the X-DAS design Interface Is graphical. The graphics editor
Is us.,ed .to capture and edit thle ,system desig.. Systems. *ftinctions. and
1 ctorootinee-ts c:an 1he defined graphically. A, grraphics terminal and a mouse
areT required for even basic systemn design. ADAS simiulation tools have an
opti( nal gr-aphical out put. thus providhug a. vlsi ml analysli or the data, and
cow)ro l flw urlii n slinmulat ion oA' the sys-temi.

AD:-Sruu ol ;I wide ranlge of raphics, devi-es, t'romi workstations such as$
the 11x t ni. N hero 'Vax I l(GPX). andI Sun 3/1(60 to lowv co t, color

gra 1lis termni na Is onn il 1t i-i iser UNIX a N \ \S cornp titers, su1ch as the Vax

I1. IDcscrb how your system supports concepts or:

- iriy prototy p1 g vs. rapid prototy p1 ig
-Software reusablity
- inlorrmitioni11 rig
-I -ac kaginrg concept
-Abstraction

- I voI ii iorary dievelopmrent
-(w. ierics
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-\D-S supports prototyping by allowing a designer to model a system by

-IrI(.lilt ect tIres and/or algorithmis. bet'ore a candidate system Is selected for
'net lonil mnodelinga. Thuts. with the ADAS system both early prototypIng

N N :111( raipid prototyping canl be done.

:\l)AS aIlo\s softwvare blocks (lescribingI runctions to be reused where the
aicor Si milar lime! ion occr ts for functional si nitulatlon.

I. in NDXS irieia oeigi sqiees to hide Inrormation In

.(,Ier levels, or a- designl.

ADA'-S suIpports the Ada p~ackages.

Lev Is'I'al r re! on n h e nmodeled easiy tisi ng the X-DAS hierarchical

ar pit ol' the 'systemn designri. f'unctions and Interconnects can be typed.

Te ate binl mIodel I unetions an tlintercon-nects Is part of the consisten-
\(-hecin n that is (done.

Al f\ alows (lesi rroin the very ighest, system level down to the m ost
Iiilevel ol' thle s ystem. Changes at, ainy level InI tile systemn hie rarechy

:wre reflt e tf lruugioi the entire systemn des,1in. Designs A any, poi nt can
c:lpt li-1 and sa;ved lot' later compamrison.

-' ~ ~ ~ A I\l).-d 1lefl ime Isvteli. are crieatedi usinig a hle set or' reusable te in plates.
t- t iu provflig.,: 'oiitiil~iity bas.-ed on thle StaundardizetI tenlillates. New

*I tinll:M- (.:Ian be ertdaild aidded x-; thle (lesigliel' reqiries. The use'( or :I
~j~fl'~(' olteipia I~provides s taiidari'dzatioii across- t lie sysem esiN;.

'-\\ww () ii 11iilO i(' sullploitedl in 1i:1iiy (I' file A )AS tool',.

* I :uuiI''i out tlm- O\:uIr ihYe~ii( 1 'uiteicoliiiecis, lewveeii fun1ctions-
'I I~ill~:u! umilul('~ ( laraiei'sti) suh 4 (tuuities eatII :11"o be ass-oc!ited

% V V % I
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12. Is there a par-adigm embedded In your system? If so, describe It
briefly.

* XDAS Is based on a structured, hierarchical system diesign methodology anid
* - supports this met hodofogy through the use of an Integrated set of software

tools. A nijor feature of the methodology Is the co-design or softwarean
hardware and( the Integration of both Into a resultant system.

1:3. D~escribe the external tools with which your system Interfaces (tool
compatibilit~y).

H elix ant I LSPS: ADA.S providies an Interface to iboth of these ha.,rdware
de.-r ipt ion lagaeallowing hardware module descriptions to be written InI

tIOr( heseo fungi" iages aind uisedi in functional rnodel ng.

\ it) L: Via :i Navy XTISC Program contract. XDAS NvIll soon be able to
* genieralte Ni-ISVC Halrdware Description Language through hardlware functional

lniitl i irsiw ng a ha dwa ire description langu age.

-Illwoii (otpi erK-, GENESiL: Two-wvay inrmation exchan!ge of* han Iware
h's fir Vat i lnfkrniatll ioallows generation of Integrated circuilt ma,*sk at~ anad

Iflinct tonal sil mi if oni of the resultig chip. Information area. power emosnsip-
* roil. 4 tC..a:re( reportedi t)ack to the system designer.

Hi. lDescrIbe how your system supports hierarchical d1ecomrpositioni arnd flow
di rectioni (topdowni, bottomns-up, both, etc.), architectural perspectives (designer
creativity) anid objeet-orientcel design.

Tli A \DAS- dcs-i a l eat irea i eitn tools providie an ea'sy met hod of'
Iit1l1'n1A :) Iierzircfial svstem model. Once ai top-level model ha -s been

- Iflil I. h emt'filton wit lii n that level can be defined In more det all Iw
(.1:1ttw-:I~ tiewgrafici model representing th-at specific fuinction. Thils

. ~: it (,:IIInhe (10111 colwilt iiousfv at each leve l until t he ile1ired lW\eI or
- I14t uil l1i1.> leeii a :tkaitled. \Vfen iniltii or analyzing t he syst"eml. thle

ilI-1 iltl ) f (T 114 llilrl. I e f I..II(.) I loI(1 C:111 the relect(el :111 the~ \\.:I% h:w 111i) lo

'-I iiouf.t it itaIfi ig aI more reali1stic 5~(~i syiewl f)(\ hv ii~ (fl(-

(tlltt~ltl1iilnii~lti ls' el.'- l tout the lower tItodlf.

f Itt 11 o) re.t eto is tt IlI( tYpe or tl( of des-igns- t haIt (.ItI he fef'lit
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15. Is your system supported by formal syntax & semantics? I)escrlbe

brlefly.

.\D.-\S uses a graphical representation rather than a language-based represen-
tat ioi.

16. Outline typical utilization costs for your system (cost of acquiring, using,
training, & maintalning It).

C(ost on a Vax 11/750 - 11/7SO class machine Is $501K/user with a $ 10(1/year
maintenance fee. On Vax 86(.) class machines. the cos is S 1001/user aild
iaint enance Is *201K/year. A four-day, basic and advancedI trainin,, course
w,.(ld cost $1700/I)erson.

17. Indicate the hostability (measure or degree of portability) of your

system.

* .\D -\> wll( riun uin(er DECs XA[S operating system or UNIX. \Vorksratis.
inwcilb!nw Vaxst atlons II. licroXax II( G PX). and Stin 3/160 are su pp o )rte(.I
\\()Ik IS ITn r lel. tv(iv ) t ( r .\ DAS to t, he A\pollo workstatii)ns.

18. i)escribe how your system supports interdisciplinary abstractions/represen-
tatlons (i.e., systems engineering, sortware engineering, hardware engineering).

The Imeth() lology o1n which ADA.S is based t.;,pport.s systein design biy
lecoi p, s lg Ihe sysvtein into separate software and hardware desfiii ' The
,) :ire- then con1)1liie(l to for'm the Integrated systenm (lesign. Tb us. the

lilt I lho(i )logy sulpports In lltL-( ltsci p 11nary (design . allowing co plllter :lrchltect s
l:ul >(Wtware engIneers to work In parallel on the lesig n. E ach (ca ii I"er-

-, i I lilh .\)\S represn at II: ions.

M-l1. flow complete is the rethodology -do Its principles crmbody

-A developrment methodology only

-A d(esign methodology only

-A programining miethodology only
-A project control rnethodology
-A rnanagemert, methlo(ology

-All ol the above

[° 148

Op

,- . . . . . . . - . . . .. . . , . . -. . . ., . . .. . ._ . . . . . . . , . . . . . . . .



The methodology Is complete In the area of1 system (lesIgn and (levelolnment.
and the area of' sortware prograin design. AXDAS Is st ructured so the
designer dlefines the system as interconnectig' functions, thus enforclng- a very
structured design discipline. Prject, control and management tools are In the
Inlitial (leslgn stages.

20. Describe how your system supports a team dIevelopment approach.
* (Number or stations/ users).

ADA.S allows any numiber f) us~ers and is set up so that, portions or the
* svst eysmi can be developed Independently and later integrated tgte ofr

he total syvstc m. This allows users with different aireas of' expertise to wvork
n ldepen1de tly of the total s ystemi before br nng it all tog etl ir.

21. D)escribe how your system supports (designi trade-oils.

One of the majlor advantages of' X-D.-S In (lesigli and analysis of' systems,- Is
lie ease wvith Nv hich thle systemn model cain be createdl. changed. andl re-ana-

*.lyze I to evalunate s\y-stem tra le-offs. The linformnation rep~ortedl fromi a ii
olili r i inmnlatloii can be eas vchlecke I to det eriniine the effect of'

a gsevent when changres, are mnade d nring a slim ilation.

22. Indicate. the range of' problems to which the systemt can be applied.

ADA.' Is best suited for inunIti-algori t Iin. n itipoesrsse ein
(ieneratIng' o1 icrocodle for a cu stom chip ,et. in ppIing i nstrnct iows to t he

miost- optI11iiiiii areas, or a CPU. and del ermiilug t lie best, hardware ibgra
tr ii1 rras pedl ic s ortware ftiiiit ion ariie li1t, a fewv of the app lica tioi s1 r
\vhiili AD\l)AS has- beenl 1sedl.

2:3. 1,1s the names, addresses, anid phone niurn her,s ol* five (customers) maijor
uisers of* your system.

n12/52- 7 112
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Dan Nash
Raytheon Coznpany. llsslle System Dlv.

* -{Hartwell Road
*Bedford. MAN 01730

(517/273-9)00-1

I -{.. -.'  t7 ., -q o
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I...Army Strategic Defense Command

ATTN,,\: DASD-H-SBY
P.O.-Box 1500

Huntsville. AL 35807-3801

IN-
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1. Describe how your system supports early detection of Inconsistencies,
clo~sure and errors.

The system allows all requirements. design. and test Information to be
recordled In an element- relationshl p- attri bute (ERA) data base. Because the
Information Is In a data base. It may he qjueriedIin various ways to allow
analysis or completeness and consistency after the completion o1f a methodolo-
gy phase. The DCDS query and analysis systems provides automated
analyses which provide the user a listing, or anomalies In his specification
compared to what should have been defined in the data base. at that p~oinlt

* - ~ In the developm-ent process.

The primary objective or' DC DS,, is, to incrementally generate and vev'fv

rpnulrenients. deslITgn. and test info)rmation ]in such a way as to Increase

g~~' software development p rodu ctivi ty aind to alttai n greater' sof'tware r'eliabili ty.
These two benefits are exp~ected to he achieved through thle following

* . ancillary benefits:

1. Increased L TnderstandingI o1f D1,stri bited Software Development -- 1Y
dIentilyivng a sequence o1 decisions to be made to accomplish the dlevelop)-
rnent. Idlentifying the criteria for making- the decisions. providling a mnethod
for representing the intermediate produtcts. and lidentifying consistency criteria.
he nature of the design process is,_ mot')e l'tilly exposed and can tbe bettetr

itndlerstoo~d by software develo)pers,. I ic reasedl unde rstandi ng 01' the ,,ortw are
levelopment decisions results in a s eparation o1 concerns so that needed

development dlecisions canl be made in the correct order. at appropriate tlines-,.
:11(1 with less iteration.

* -. Eara ily Reqitirenwnt. mph'c - s-st em and softwar'e engineering Int
he development o1' a Daita Processintg St m(DPS) and the trequir'ements fo)r

he software that is. to (!niin ()if it, (otle n trates,- on (levelo)ping cleatr. comnIplete.
(oisstnt eqnirments early 'in thwe v'e't''e't, phase. This aippt'oachi hazs

hc-e in hwn to have ann I mport aniil e,)( !ific rlicI n g software hrteak t ge. si-dnce
)t e'wsc.thle - t'cll- IT'Ie~lintttt aIre oltenl ttncoveredc late In the deve:(op-

*Inenit. tlhi requi1'r itei'at ion haIck thlroitgll thle developmenit, phases.

* ~())je((ti%-e ()f I lie DUDS tie loovytl aiitic I_lelgt a the ilttfci i

( O t l ~ ~ t ( I l v / ( t I l l ef t ( ' t f f S c r t i ( i1 1 1 ; w I t ae l t tl h e v e t r i f i e d i g u t t t t d

t (,()I Thlis lu';vttt al Iti()]. Litr lot eteclting whatI sliottld he 1HIneI
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estda)lIsiied ineach liase (11111~ hgXVhichi data lbase entries aire accoIUIlished
mda I a.s re that humian error-s lIon t creep Into the data hase u ndetected.

-1. Discipline -- a primary benelit of any methodology Is the formula-
t in of a systemiatic method lor performing an activity. This serves to focus

thle developer on the specific decisions to be made. the appropriate order In
which to make them. and pr-ovides object millestones for the measuremenit of

progesS. The expected result Is both lower cost mnd Increased reliabIlity.
because everythingo Is (l[ote when It Is supposedI to be dlone, and in Context
\Vth Iier ht DCDS mnethiodologies with which It many Interface.

*xStrong Traceability -- this mneans that the consistency achieved 'at
he soft walre reqirements level Is preserved 1 t the design. thlat, any niodifIca-

-% tlotin! to the requirements level 'is- preservedI by the deleign. that any modifica-

1t1a is, to thle reqlui reme nts can b e diirec tly t racet to thle l))rt ions of the desigln

%v lip inmplemnent them or tests, t hat. valliate themi. Further. ainy portion of
he i eu ican be traced back to the satishict ion of somneretieiet/dig

lecsitm.In additlin, traceability between key elements of each data base
, proiled so t.hat cha nt-e of any such e aoitts a itoiatic-al ly identified

I 1>t rea at :t ad dow astreani elements that many require 11c'ings. the

0 r o i. ios of the reqjt ireime ts ar e l)resorved In th le losig ii b y constru ction.

,rro ws froin poor traceability s houliid be absent, front the code. nd the
nili:t0bilit of the end productc is, tHills Increased. Furthermore. the cost of'

ii It ii mnodifIcations of' the tdesign in response to mot iiftea tons to the
r-quirements duii-ng the implementation aind manintenance phases should be

rldiced bY the establishied traiceability.

2. Whiat type or progress metric does the system prodluce? Is it qIlanin-

able0 mwcstire or comnpleteniess?

A ~No anuto(iwiiti i tnet tics are pro videdi . However. k nowled ge of pirogress statllus is

ktioi w Ie catm iof k now ledg (A go h vIich (Wfthe :0 it et ht iogy pbases, the use r

%%> kn_ . I IIlit. Faciiwh~5 tilt jot 10vi ty V hs a recT lizal e comple( 1tin) cri.t erra
T11 :11 ixlti iiovrttleat ftoiii I 1)a1.sc ( to phase ha e III oZedot.

3~. D escri be flow your systemr su pports (loonmentiori, pro.!rain mnanagement
Wid coritrof.

I )(willtiti:it ott: ( +iit il l'rdcc \l1sti-RtaBae itil liii Qiticv

".4
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Concept which Is desined to Increase softwar e development efficiency and
effect Iveliess: to liorotiglily address requirements to gain the cost and
schedule henelits ot' get rIng this (lone correctly, understandably, and early:
nd to prov)\ide life cycle traceability from requirements to test. Tile
ultimate benefit to the program manager Is reduction In risk.

4. Describe how your system supports real time design.

D(CDS wa -Is designied f'romi the beginning to provide thle means to handle real1-
- time designt. conicurrency, and parallelism. Real-time design Is the province or

he Distrlhuted DesAin %,Ietliodology (DDN/1) where meanrs are provided to
exp)ress the d-esignr or Individual software tasks the condition under which
hey :Ire availahle for dis"patch, their relative priorities, and the application

pert Ina \-temrules ror determining dispatch. The design resident in the
* aI~t a I cise i', direr ly usable for- dIesign simulations to establish that real ti me

I I Ce5iug(--I) b~e accomiplished. DCDS Incorporates a mniechanilsin for
- b eiit fyia and imarking performance validation pathls wit hin the system

*5. Decscribe how your systeui supports concurrency, parallelism.

(~~~~i c n i rei n iparalIlellim is handled Initially during system a nalysis by thle
*SseiRcqitiiremients Engineering M~ethodology (SYSREM), which Is,, n

extlls~uof' tihe techiques described In Paragraph 10.2 ol' M IL STD-d.199
niA a I in the Department of Ar'my Field Manual 770_-78. p~articularly

thle 1a )*(.l(iln of Functional Flow Block Diagrams (FFBDs). FFI3Ds provile
aI powerli11 I IteanIs o1 depicting system functional flow. but leave unanswxered
01[liet i i inport ant system Issues needed to attain adequate systemn d~ellifnition.
Thew inore I mpiortant ones are as follows:

- [P ~w ecoiiipo)se a ad allocate system perl'ornia ace, not .1 ust sste

-11(l%\ to neoiv)uodame the need to slimiili ancie(Ily dleal with concurireiicy

-11(m. 1() (rl(nrl\ (i):lIIII( I lie t(, n~v~ (expec(l ) -s Ystim l a'Iio r

rIl', -a' t , vscrll fnhi " 111111t:Ii.~ tiot (W

to :t:I.: j I(v~~~

co l ll'-'i4.lt c il:t r lg 11 h
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-HoiCw to derive needed coordination functions to control competing needs
o1 varlolls lunctions of' the system.

-Hlow to ilerIve needled interface functions to support communication
~~ between systemi cornponenuts.

-How to define the conditions ror transItioninga from one system fuinction
* to -Another.

SYSIREMi wamfotivate(1 In Its design to extend MIL STD--199 and FMI 770-78
concepts to address these Issues and to provide a formal way to capture

, st em deiiIn a data a-e sutch that automated consstency/comnpleteniess,

* ~Throti~h SYS EN 1. pnrnllel processing possibIlities are Identitlec graphically
Ii gthe 1*u nCtkl)Iml1 d ecom po)sition process. These possibilitIes can be

Imiplemnented thIirou gh the techniques provided In the Distrib uted Desin
N et lo()I( )li2 ( DDN I).

6. Is youri system constrained to a particular Implementation language (Ada)?

ro he DUjDS Specificeation Language supports the use of any imiplemnent.-
oni lawnuage. Bol Pwas' il and Ada have been used to (late.

- -7. I)(x~s you system produce Ada [PDL?

It ppots te ue o PL)L (luring the desigyn phases to express (lesign. An
~:ivverskion of an1 Ad1a PDL Processor Is available In the DCDS toolset.

8. Decscribe how your system supports life cycle iritraphase & Intcrphasc
Corn [nuIIn! cationis.

o% Tlw [)( IP l)' hodolt Inslol g-4 1l)port ( ach of the software life cycle phaises.
\\ till] ':el llet :i~oit i a Speclllvd set of' language conistnt'tsl- :ire mie lto

xi iiiI I ap i reili'elielt .lsigr. or test inlrorrimti0t1 (di )e(i Mg

I IU il' l1 I CC ~\ i~I-, li I\( ). Apipropriate portions' or the C lft'i as

isilti l:i(:i I leof' one Iljlet lod~olozy 11re JISe(l to I imtlit(e I'lle hIit a

I d if t1 1- 11 tii lit 1( 1 l ie) kdo:lCC (ii ilioI 15 t IIV
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-Cenitralzed Project DB and a query systems makes specifications
available to everyone working a particular phase.

-ConsIstency checks are required at various junctures within phases:
hese helps ensure consistency among the project team members and rediuce

errors.

I ntcerplihos-e Coinin itinicat ion Is accom pushed as follows:

-Informuation aind specifications fromi each p~hase are carriedl forwardl (via,
lie pr-oject dlata baise).

-raceeability (from phase to phase) Is suipported by the methodology.

he speciflcation language. and the support eniomnt(otar ol)

9. Is youir system automated, executable, compiable?

DC-DS slippoi'ts automiatic construction of executable modules from the sse
ni-rhli tectiire lescri hed In thle data base.

The 'mm leriyi ug soitware providing the tools to support DCDS are providedl ii

:om execlitalle version for use on a VA-X. Althoughi currently writteni In
Pcal ii A-da. version \vll be released Ii October of 1987 xvhlch will

-upport transportability to other systems (I.e.. IBMl PC/AT).

10. Decscribe the graphics support ror your systemn.

F DC)DIS provides garaLphical Interfaces,. fully Integrated with textual representation
(I, 11ic t lonai' con t rol :111d (Ia ta objects for hot h system level requ ire men ts

iietworks, WFNE and ,-;ot ware re(lirenients netwVorks (R_ NETS). The
.. qi a tI'lletuIres provi( es a, method Ill listrating conc urre ncy. sequence or

)J~ ~ n dreioi.:4c1l."Ii()Ii po(ints withlint the requilrement,, networks. Enhauced
ra~illlle o llowv f'or derl ition of1 any logicall set, of' s;tructulred flows , via; :I

~,i~i Striet reproes'or -,re uinder. developmlent wVith completion In

~l ernlwiI987. I)(l> tn'lli~ re (lesignll for. portablityv using" I he
I -~op:v-ka1,e onI tihe \.\N. This alows (withl grhis sliareei,aor-)

:11(1 HaIM PC I 1- :)15Ig'a~ic lerliia."l. Note iI"a al aai eXt 'tally
Il~li jmdi II( Prop).ec Nl.mter DaIt'a 11a.se such thatt fu11 ll lictIonialt y oW

ill, >vY,4 (:11 he l)t(:IIimed without grpm -frinstane1e with Ii aV1,100~t
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11. Describe how your system supports concepts of:

-Early prototyping vs. rapid prototyping
-Software reusability
-Information hiding
-Packaging concept
-Abstraction
-Typing
-Evolutionary development
-Generics
-Macros
-Data flows
-Control flows

* 'I'he DCDS concept of early dlevelopmnit of c rtA cal algori t hnis, ami their
ev-alu'tloni via slinulations built rapidily Lioi the dlata r-epr~eseia tion o1 the
--\st em rtchiltectutre s5upports both early and rapid prototylping.

Tu'le iet hodlology aissumnes, an archilve of reusa ible ailgori this is availa hic am I
liet he nto(lutle designer to consider- andl select, aelg(oithnis, to he used in

the systemi.

A,. Tile atlet hodoloqy Is geared tmNwardi (ec(!mloslttg a syt Into s;peel 1cation
Nek e v mlt Identify the Interfaces. funet ions to he pei-f )rute I. a tul the

)rt a a n~iie r-equhtie me nts a ss()ciated Nvith the lu nctions. 'I ils a ptroa c I llw
the dlesin of I ndlividual ftunctions to proceed Nvi It m in knjow letige o)f other

p(rI'o the systemi.

' ite tttetlho' lokgy awl Its 51 if)porting specification lnagsspotthe
levk pttettor (lata stritetttres fronti a litigh-lev'el specification i eqitietnenit~s
u I wleelsped flea.tionl Ii ln Also DCI)S-, (Ii reets the user (softNN'are

11ee)to fittotallV leeotnfliose a sx*'telli dIoiwt to t ite sI !Ilt i lts-[resplltte
lev el. lhi-et('IleS, Th li'Soltw%:tre ('ttgiliw(t to tihik ait varilous leesof

ilit ~tI ttasthe stetIs lheittg' levlopeil. The stl1tt('t tli:cl1:tdttd 1tltinkimt-

t high'er. lev-els atidl dleeottposiltg Ill(to lowet lev els.

ly - I),( - e ls '1
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* This partitionin-g of the sy-stemn. accordling to Its Interfaces, supports the
DCDS model(s) and specifications may be changed or expanded appropriately.

.-k special version of DCDS supports the definition of' Ada generic uits.

DCDS contains capabilities to generate hierarchy/data flow structures from

terequirtements and design specifications stored In the Project Master Daita
Bas e. Also. a static data flow analyzer tool Is provided.

The requirements, networks (R_ NET. F INETs) p~rovidle condlitional nodes (I.e..
()r- iode) usedt to s*xcify makjor decision points with respect, to the seqltenice

of thle s pecifiled pr-ocessing steps.

12. Is there a paradigm embedded In your system? ir so, dlescribe it
briefly.

.-\n overal! partdlim for DCDS Is resident In the mod:el showni in thle
Iagrain and t ables following the quiestionnaire response. _-orome o1 the in ethod-
)l()gies, also In corporate t helir own paradigmis frac liievi ng re(l ireme('t s at 1d

1:3. D~escribe the external tools with which your systemn interraces (tcool
corn patabi Iity).

DCDS has an Open Architecture for assimilating externaliy-developed tools
:1 ~aid I tinsferi ngInformation to/from externa tools. Tecmmni~~ i

th Ir)lect [aster Data Base (ERA Model) wvith teauitomait e tools I ise( to
(-iter, extract, and form at data stored in t lie data Imtse. The c irre ti D('DUS,

- I t[iugate I tool-Set consists of the followvintg in a'ior fit tic lions":

-iranslatoi: Anlzsthe DCD(1DS specificaltion laigtaeiitt Sttetl('ttls
:11 to I l qite lit ent ties I1nt0 the dlata lmase crrespon Ii im to: the syntaictic/se-

ti:izilic dleftiltIonls. Ibis functionl provides [tilt hal cok)Ilstency echecking of the

-lC:KI'i~i~ti:1\llo1v inodh iton to tie titirheis ohfhnti- e~toidis

:ld:itrrIIIt"-Z (X l)(i)> l;1ti,.,Iitmigs to pernit expa1Isioti l (W iitg (oli1t curls

I" w~t-f~~luer /pri)eet nleeds.

I e:Iiitehh g'terh', exlrImlor k\~e~ lt chicoklg r)ItIIplet eti' .s

i-i-'!,f\:A~iti- sli~iiti~ mhollot t P to 111c 11:oe onictot

-p -W _N 11. r..4.
SE..



-Da t aha) .s e Quecry a IId Rent reval: P rovidles output from the data base via

LINse ts defi net 1) by v ser query commannds, to allow manual and pre( efled analysis
antid .ilitoinited tlocuitentatlon.

-G rapI s Allows Interacti1ve development or miodification of struc1ture~
ITp ~c anid produces hardcolpy plots of the structures for documentat ion.

-1 iniultion lProvIdes the means to create, execute. andI analyze

si m ulation of the lunectionail operation of a system under development InI

terlils of' the ellreet/(einestablished In the data base.

H1. Describe ho0w your system supports hierarchical decomposition afl(]I'low
di rcctloti (topdow u, bottoins-ulp, bo0th, etc.), architecctural perspectivyes (designer
creativity) and object-oie nte(1 design.

D( 'I)> p rovile 'oIu to qul(w )Waecom position of t le problem. It wises-
lit'iireh1ical lee-oiipos,;*t ion olyj at thel( systemns analysis level to est uhh

peel oti rue r rovidedl for
( lee~uipsitIont asr that a functions decomposition line-s its5 suhordlmitilt

* f,1liti it i with ll a coait iol flow conitext that. allows parallel representtHlol oW

IND (' wes am a a le n te I ftI ietlonal ecom iposItioll ap proa cl to develo p
- ~ ~ ~ ~ 11 rqirdiit uItesi1- as. It Is' not jus-t a simple. top-down method oI*

dpcoin vosi IlIon. f7le ,eqml lea-e of PInlctijons. Poteltrial fo clirr-encv. a 11(1
11m% :11.(I ar coinl bnet witl I' unctinl decomposition to producee reulilire-

iiwlltsa:1iidles-Itpi niodekII. Additionall. DC'DS- encomtaessm hot toin

sIge , of the system ndevelopment p rote-s-- wVhen

crjl 1 aIasiIII ptbov- misald conep1ts iiilit be si in ulated . testedI. a n I prove ii.

This :tppro~~t:I tvliac lear. conicise miiiterstanting of' requtired t wr
:tloti , 1t 2 Y r Ia l I (-'I I I 2, tihe :lI III (t 1litls thIIat. aboun as I theI I t raIIIt Iona

tlnuIoI I I le( )111 o-'i Ittl aIproarcies offeredI by other'I systemls.

! I Ie-ui I~ Ii Ii I I Ii t I I )v ar llevi 11g a1 le r IIliderNt[ a11 lit litia At it I (i

I isl I ~t t 11 irt Ie~( of Ile Ive I lte r :I( 1(oll 'ill t Ien e )1( )(iullai~

H ulI I I~\l~~ tuIe r I.i 1)12 to l. to :ls'-st t Ile 1151' III ever\ Im t li:t."
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15. Is your systemn supported 1)y rormal syntax & semantics? D~escribe
briefly.

'Fhe laniia.e usi Ito dehule !1.c reqirements, design, and testing all havre a
I'orinal s yntax. In addition. certain semantic rules are expected1 to be

lo ed byth uers. For example. It' the user defines an input message, lie
1l' expectedl to a.,siure that, hie also delines, It~s danta contents. These semantic
rules are the basis tor the prelel-Inedl consistency chiecks available ror use in

Tlhe v:1 itow is et hodoo.y p haSes.

1I 6. Outline typical uitilizationi costs ror your system (cost ol' acquiring, using,
tralinin g, & min taining It).

'lit ns ( ;o%*arIlnmen~ owned I vste in. Altlioiugh t here Is no cost to acqui re
it. (,('orllmenit aIpprova1 l mut t he alttaliled. InI aIdllonl. It currently is
;]) hlua, release Ic to P 1,rhu n 115(1. AVlso. tralifing i at erial is, c urrently unde Ir

17. I ndicate the hostabill ty (inewsure of' (degree or portability) or your

iii ujnle~vt'~DCL> sotaeIs 4lirreiut l hosted onl a VAN isling the VNI",

*l~f~t IL~5VSEem. .-\lli ltll. the Adat versionl of, l)C)Sise currently heimn",
I otoauIB\I PC/AT.

t18. D~escribc flow your systemn supports Interdisci plinary abstractionis/represe n-
tations (i.e!., systems e ngi neerinrg, software eugimcerinrg, hardware engi neerinrg).

Q(w.ue'lo IS :11u1 19 :Ire similar Ill 'Thature nub -swope. Theref~ore. only onle
'1iVi.(Te was., developed. The kwiwr a hoth (ii ie,,lionS Is, presented muler

I . low :onni plete Is thle meithlodolory do ()Its pri riciples emnibody

-A design rettioumtoology only

-A programming methodology only
-A project, control miet hodology
-A TIMIam9Iagennen mIietliodoogY
-All ofr thle above

A~I I) - T
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-Sst le t Rckvi ric IWI~s Engli eerlwi Mi ethlodlology (SYSR EN ) for (lelll-

inI 1 siit2SyteI reqjuiremte nt. s. withI :i ii einphia.-4s oil the data p~rocessi ng

-(itlt va- R~equ~iremenlts Engineerilng NMethodology (SE\ r ot' (lennIng
- -v~ ~to ot x~i' t'(4 iite e it . \1 I i etO -lislq n it i it-rtespons.,e behavior.

- ~it llii e IDesigti1 N let haolo igy (DDN I) for (ieveloIpi ng a top-level
-:1t ee i a esl -o'te sVtetm s oftwvate. hichl ti- ng lstibItted desIgit.

-N\kh11le Develop itienlt N lcthod ology INDI lttI'lgttrai letIt

-l-' it tt! etho lov('[SN) lt'r dfling test p~lans and ptocedurtes

ia:ti~ ifiI~i'ifltit. lod~cio~ tt tttgtaedtested systetol. niod rec()t'(inl

Ii i~l2~fi f1 iii~rth letiiire te -;poilse list hoxv tl( heI7CI)S
* \ I jut''Ioii~s -iieiLstie wotk to2",ethlet to sutllott the( systeml developmfett

-. Ii \f r tut -ys"teit reqtireii'ettti litoutlu 'ltlt egiatliofl t('StiIIT. 10I adIfltiot

I I I) t M1. Te I)( tf 1Ilit *lotmi sY:,i eimie yl lihaSes II.s 51piortS projec(t

1,11W iAIII ;Ici~t'5. Thie li(~ itliect ninster danta base I,, ai repository

* F ! I (ii 4 yste ll l f~t ica Pi. eclsions . aIss .t11 to l olls. etc.. wi hic h tony be
* iiitrii~~h ~IiIl fit'ittlart'zed in, rp rtot' ifo ect tuanagement. Thr D CDS

iiSffii(u:ltt !) iIS .I i h~\te t('e\\(fl h%- titi!,ettett 1tot Iticcunv. comptllete-

I I)'- :I-~-Iltet h le omeil2,iiflt o)I'otwt' dlevolojtiti it. Speciflc:1llv.

20. D esc ri be how you r systemr sutp ports a L~earn (developmire nt ap pro(ach.

I ~~: ( Numiber 01' sutiorls/iisrs).

* ~ ~ D I t ) I: - ti i h Ile f Fii V I :11 t I ii( hY yiit~if f(fI f
F i- I -f I i ~ :1 F I I i' F ft M t Fr 1~~ f f if'I2t x Iii t i ti

116
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s-YSIPEM : Sytm Engineers
FlZEN 1: soft waie Reqluiremenlts Engineers

D D.%i: Distributed Process Designers (I.e., desIgn system
oft ware architecture)

N I D\ 1: Detailed Designers. Implemnentors

'rDNI1: Integ.ration Testers

:Wl' I has ben vnhsonlnuage set to define the results o i ot

ill :clt :e.''ls nIay he (listri'b uted for use by varlius teamed c(o)it ra(-
t( r xiSC (w ci' I aiat (' de( partments within the same company. %Vi1th rlrlii

:ct' icf~imtin iiiiicgiflfl..multiple u~sers may' work withl a "Ingle daita

21. Decscribe how your system supports design trade-ors.

l :sc> ic i ce n iiil crat onto suipport sim ulations at, dIlITCIrent I('V('

I' Icll -c 1i1,11ctuircs (specify functions. control/c at a[lw utCracj
cal IuI(IIIIlmnc'c (f)Ietil\(5) t liat aire det"Ied Ii S-Y-SPEN (undern clcv('~lolnth

>t, l~l I (XIS S pi'cvinle thle simulation framework. Thusv. it' thle
crclli :)I'( t :c> 'Xjcec'tcc. there Is no Issue as to whether thie i'equiiremeis-

-I Ttic '1111I1t:101(m IV Ielt y is the problem. \Vhen the requtiremnuts. represent -

-I ch Il I-i Inls. a1re moclifled to Iminprove the syst cmi's, peform aii ce.

ic Iiac :cce-c1Ts ilt h:d:lmv the iisei' to tailor a slimulatilon to Thle lcx'I cct'

Ii iclc' 1't CIc cri d esignl. and t heii to allow the s11iultio to) i11

P vic~Ii c~ll 't' c ctwcw h)Is' l~i data lca-se aus a dilrect, Input. to the s1iimi-

22. I ndictate the range ol' prolIems to which the systemn can be applied1.

IM 1) 1- ( ipjcd Iclc it ributecl. cal le tiic.11 eiucclcec s:tctis ica

ci'cj~i'i n ~Il.ilcv~.i a 1 ull cNet sm pller \ti.
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2:3. Llst the names, addresses, and phone numbers of five (customers) major

users of your system.

Mack Alford
G E
P.O. Box 8553

IBuIldlii 7. [Rooin 72:36
Philladelphila. PA 19101
(215) :354-2035

B a rr Boc h i

[3iiilulnl2 ()2 (Roomn 1:310)

* One S[ace Park
Redlondo Beachl. ('A 90278
(213) 535-218-1

David Pal iiier

(i RUC
P.O. Box 63770
'-a t a Bairharai. CA 931Wt5-6770.

(' )5) 96-1-7724

Lnrr-Y MIarkerw
TRWV

*21:3 \\viin Drive

F liiisvllle. A\L :358-05

SIIIl liarlKIE
TIM'V
213 \VvnII !iv

I P

% 
15

%34



\\ayne Smith
GRC
307 %--ynn Drive

. Huntsville, -AL 35805
(205) 837-7900

*, Carolyne PaIsnl
TR\V
Bulldlng 119 (Room -1824)
One Space Park
Redondo Beach. CA 90278

. ": (213) 217'-6-581

S,

4',

-..

°'

L
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Table 1-1. The Phases of the System Requirements Engineering
Methodology (SYSREM)

Phase 1: Define System - Supports transformation of the need into a formal
problem statement of the semi-closed system, which includes the system and
its environment. The top-level inputs and outputs and the performance
indices of the rystem are defined.

9 Phase 2: Identify Subsystem Configurations - Supports definition of subsys-
tem configurations which describe potential classes of solutions to the
system problem. This allows definition of the classes of inputs and
outputs of the system regarded as a black box containing the defined sub-
systems.

* Phase 3: Decompose System Logic - Supports transformation of the semi-
closed system requirements into the open system's requirements by decompo-
Sition to the level where the system', perception of the items in the
environment occurs. This allows identification of the sequences of inputs

Kand outputs between the system proper and its environment.

* Phase 4: Decompose and Allocate to Subsystems - Supports continued decompo-

stion of the functional requirements until they can be uniquely allocated

to the subsystems defined in Phase 2, and allow- identification of the
subsystem interfaces.

s Phase 5: Determine Subsystem Feasibility and Cost - Baved on the allocated
requirements, supports estimation of resource utilization, cost, and
schedule for each subsystem; identification of potential failure modes; and

definition of subsystem level critical issues.

. Phase 6: Solve Subsystem Critical Issues - Supports evaluation of analysis
results of subsystems to identify system-level approaches to solve critical
issues to achieve required system performance.

9 Phase 7: Develop Exception Layer Decompositions - Supports development, of
tne additional layers of requirements ne'eded to deal with exceptions caused

by system failures and resource limitations. These new functions are then
decomposed and allocated, as described in the preceding phases.

e Phase 8: Plan System Integration and Test - Supports establishment of the
plans, schedule and cost% for development, integration, and testing of the

developed subsystems to yield the desired system.

* Phase 9: Optimize Over Designs - Supports analysis of alternative system o
designs (subsystem configurations) for selection of the final system.u0

* Phase 10: Produce System/Subsystem Specifications - Supports production of
te System Segment Specifications in accordance with customer formats in

. preparation for the System Requirements Review or the System Design Review.

167
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Table 1-2. The Phases of the Software Requirements Engineering
Methodology (SREM)

- Phase 1: Define Elements and Build Data Base - Supports initial definition
in an RSL data base of the OPS requirements by identifying the interfaces,
message flow and contents, global information, and the processing flow to
respond to input messages.

Phase 2: Evaluate Kernal - Supports consistency/completeness checks of the
data base produced in Phase 1 to provide the software engineer a list of
anomalies for his correction.

Phase 3: Complete Functional Definition - Supports detailed definition of
data and additional consistency/completeness checks to assure correct
membership of data within messageq and repetitive set,. Also supports
evaluation that all data is both used and produced within the defined
processing logic and analyzes the logic of the defined data flow. Provides
information of anomalies for correction.

" e Phase 4: Complete Management and Control Information - Supports examination
of the completeness of traceability within the data base and the status of
open issues for solution and provides identification of needed corrections.

. Phase 5: Accomplish Dynamic Functional Validation - Supports building and
.-executing a tunctional simulation to accomplish a dynamic evaluation of the

OPS requirements directly from the data base. This provides a means to
examine the DPS system operation within an environment defined in a user-
built simulation driver.

s Phase 6: Develop Performance Requirements - Supports identification of
paths on the processing flow diagrams to which performance requirements can
be allocated and the points on these paths where data can be recorded for
use in evaluating attainment of the performance requirements. Also sup-
ports definition of how the system uses the recorded data to determine a
pass/fail criteria for each performance requirement.

e Phase 7: Accomplish Analytic Feasibility Demonstrations - Supports evalua-
tion of different algorithmic approaches within the context of the process-

* ing flows in the data base and to evaluate allocated performance require-
ments for pass or fail within the environment modeled by the simulation C
driver. Assists in identification of infeasible and non-testable require- o
ments.

C.

* Phase 8: Produce Software Specification - Supports production of the Soft-
ware Requirements Specification in accordance with customer formats; in

. preparation for the Software Specification Review.

. .

J.
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Table 1-3. The Phases of the Distributed Design Methodology (DOM)

* Phase 1: Accomplish Geographical Node Design - The first of four overlap-
ping levels of design which defines the geographically separate network of
nodes. Results in requirements and constraints for local node design.

* Phase 2: Accomplish Local Node Design - The second of four overlapping
levels Ot design which detines tFe design of local nodes of groups of com-
puters or computer systems connected by a local communication system and
interfacing with the communication network connecting the geographical
nodes. Results in requirements and constraints for computer-system design.

e Phase 3: Accomplish Computer-System Design - The third of four overlapping
levels ofdesign which defines the internal design of local computer sys-
tems based on common architectural considerations. Supports identification

pr' of the detail% of the interconnection networks and protocols between the
local computer systems. Also supports decisions as to allocation of
requirements between various software levels and the hardware. Results in
requirements and constraints for local process design.

e Phase 4: Accomplish Local Process Design - The last of four overlapping
levels of software design which defines the details of the processes to be
allocated to the various computer systems. Includes definition of applica-
tion tasks and their budgets scheduling/dispatching criteria, priority
structures, intertask communication, error handling, overload control, and
process control. Also supports definition of global data management,
access protocols, and interface refinement. Results in the requirements
and constraints for task design.

* Phase 5: Accomplish Task Design - Supports application of process and task
design rules to identify the task control routine and its layers of sup-
porting application routines. This includes opening Automated Unit Develop-
ment Folders (AUDFs) which are used to organize, in a single place, all

,I% aspects of the development of each unit of code from requirements to unit
test for the tasks to be designed. Results in the requirements and con-
straints for the detailed design implemented in the Module Development 6
Methodology (MDM) of DCDS.

* Phase 6: Produce Design Specification - Supports production of the Software
Top Level Design Document in accordance with customer formats.
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Table 1-4. The Phases of the Module Development Methodology (MDM)

a Phase 1: Identify and Analyze Potential Algorithms - Supports identifica-
tion of algorithm needs and their interfaces, evaluation of existing or new
algorithmic approaches, and determination of timing and sizing estimates of
candidates. Candidates are offered for consideration by the process de-
signer.

* Phase 2: Define Reusable Modules - Based on the evaluations of Phase I and
Process designer feedback, supports selection of a candidate set of algo-
rithms for development and supports reusable module design of selected

0' critical algorithms.

. Phase 3: Accomplish Design of Routines - Supports preliminary achievable
design in PDL for routines To accomplish algorithms that are not using
existing reusable modules. These preliminary designs, their requirements,
and their interfaces are used to initialize Automated Unit Development
Folder (AUDF). After PDR, supports development of detailed designs.

e Phase 4: Develop Unit Test Plan - Supports development of the unit test
p an in the AUDI. Also supports definition of test procedures, test cases,
pass/fail criteria, test drivers, and data loggers for unit tests, where
appropriate.

* Phase 5: Code and Unit Test - Supports development of the in line code to 0
replace the PDL comments between the PDL control flow statements of
Routines entered into the AUDF. Supports prevention of control flow O
changes within Routines without Task Designer approval. Also supports
recording of unit test results in the AUDF.

.-
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Table 1-5. The Phases of the Test Support Methodology (TSM)

e Phase 1: Prepare Initial Test Approach - Supports initiation of the TSL
data base from the SSL, RSL, and DDL data base to capture the information
necessary to produce the requirements/verification matrix, and the test/
requirements matrix.

a Phase 2: Develop Test Plans and Environment - Supports definition of the
major segmentation of the test program into builds, and schedules their
time sequence. Test names and test aids are identified and scheduled, and

4I a preliminary test plan is produced.
" " Phase 3: Develop Test Procedures - Supports detailing the test procedures

and test cases with inputs, expected outputs, and pas,,/fail criteria. All
necessary driver%, harnesses, simulators, and stub% are developed and

* - tested. Uses *Automated Test Development Folder (ATDF) and the TSL Data
Base to organize and plan testing for each build.

. Phase 4: Perform Integration Tests - Supports the integration testing and
p production oT periodic status reports and the final integration test
report. Uses the ATDF and TSL Data Base to record test results. The indi-
vidual builds transition into this phase separately, according to their C
schedule.

• Phase 5: Perform Acceptance Test. Supports the test program for formal C
qualification testing. Acceptance test plans, test procedures, and test
reports are produced the same way as for integration testing.

I
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= intermnetrics, Inc.

=1. Describe how your system supports early detection of inconsistencies,
closure and errors.

The uise of PSL/FSA:% for requirements analysis and system specification assists
InI the early detection of large scale dtesign flaws. This Is the purpose for

P, which PSL/FSA,'-\ xvas d-esl.Igned. and has proven valuable In years of Industrial
u se. PSL/FSA dtoes this by Identifying overlapping, redundant or Inconsistent
inuforniationi !in the dlesign descrIptilon. This is accomplishedi by examining :t

rahof the --trmetutre of' the dlesign.

Onice the system ha -s proceeded to lower level design and the system has
h( ecu translated to Byron)i. er ie rors a,-nd 1Inconsistencies continue to be easy to)

f-ind, because It is- easy to trace cod(,e back t~o the requirements that a
peifIiece of' Mc IS inltendedl to satisfy. This also makes3 It possible to

let ermine whether aill requirements have been addressed, which assists InI
Ictr 'minlin- iiOwetlhei' c lo m ie hias bee it satisfled.

* -2. Whiat type of progress metric does Lte system produce? Is It qmiantlif-
abe -esure of comnpleteness?

Alter the s oltwa-re systen being created reaches the point where the Byron
rools, can be appiled, each iiilt itI thec system Is marked to Indicate what
phIas3e of' the life cyNcle It hi:is reached. As the codse evolves. It gradtially

asst hrotl'1 i Ch eac1 of th1e i ass pecillcatin. design. coding ant I test. At
:111 ny oint it isp s1beto incry the sytm as, to what phtase any given unilt

3 hasreachied.

II adad it Ion. too )s to perl'orit ic cimetric aiialysis as the H-alst eadl metric
liax-e beeii %%,It ten hI iet (ito the lit ft rttation a va able InI the Byr on danta h tase.
Tints. tllie I)ot(,ittlIl X I'isor 1ml ac sch tools'. althoughl tltev are not part1 of'

In 'ttttttt 4,o tool." illl( wlit BYroit.

3. D~escri be how your systerli supports documentationi, program mnanagement11
aid( control.

- li K . ~ 0 it 111 K t li ittres tI(fl' i re 1 1' tt 2 ( It 1 ti itt wh Iich lesetl 1w t Ia
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mi atil ge nerat or. a dat a Ilctloiiai'vcnerto r. a de pendenicy table greneral or.
an I a -18:3 style c5 generator. In addlt ion, work is InI progress onl tei pites.
to generate many o1' the 21657 style dlocum~ents. The igh level languiage

% Bloc makes It easy to create new dlocum ie nts. and1( It Is easy to keep
locuments current because they are 1rene-atedI irectly rrom the code anl(I the

comments. Thus control of docunment versions tenlds to become mostly a
mnat ter or' contriollIng versions or' syst emi co de.

4. Describe how your system supports real time desIgn.

ke:tl tlime d esign Is supportedI by the PSL/FSA-% tools through the ablity to
-ucI be t Iminai and state trnstnswithimi the system. It Is possible to

a n1alyze thle be havior of the system hanse I on the li nlrmation desc ri lhed.
\\lcn thle lJesigri passes to the By ron system, the uiser may apply all lie

11-a1,.1 Ia Coll,; 1.1 lct s a,-ssociat ml witl h 'cal tlie a pplications. and In ay talLo)i
II useH ofT the Byron PD L to ,,upp)ort the use o1' these constructs.

5. lDescrlbe how your system supports concurrency, parallelism.

I' sL/iPS-\ tiol )15 Iilit I li( i e to!'i enasli descri be p~aralle Id )Ioc('-.

-i l- vo i.and thle Ilke. andI to nalyze sys te ins described Ii thils inan ner.
lenwi the sn ~s to the Byron syin.the user' may 'apply allI the

11-1: VI: \rmw -111 ems '(t asiIat withI real timein applications, and niay tailor
ist or the Bvion PD!. to it pp urt thle use, of' these constructs.

15.Is oursysem onstraied- a Iparticular implementation language (Ada)?

T I- P-L/\P,-A -i is wholly Itutiguitog e Ind ependent. 'The Byr'on syslemii
)( :Ili .- \Ia h:L-' I'.L. :nil is thlet'el'oi slanted toward Ada. I fowever.

h-ti -1 to i-ate lo)th Fo(rtran and CX1S2 coeIii thc
iii 4lii'l~ii \%,miduh reiit (11 l'rercnt, t)Iohlecms . One esot

* I 1 'i i ( Vii I A ii IIp It '1 r l T h De Byiron systemi is most easily

t II:II I I v II-I1. 11(%% VIr. )1111(11 i - inie u n ationl IanIIt ItIa e I s (dIt

7. DoXx's ivoi system produce Ada II)!

-- L I - ' A :1lure A l: l. I((I 1h I 'v lhsta es. F c(Irst . it th
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8. D)escribe how your system supports lie cycle Intraphase & iriterphase
corn runications.

Trhe ease wvith wich one can communiceite hetween phases depends onl wh!Th
ph-Iise one Is InI. It, Is easy to communicate between requiremients analysis
and system specification. and also between the pha,ses followving (lesigm. Tis
Is b)ecause thle form of the design during requirements analysis and -systeii
spcirlcation is the PSL/PSA form, wille the form for- the rest of thle li1'e
cycle is that of the Byron PDL. While the Information Is inI one form or-
the (other. the phase delineations are fairly loose. Basically, whatever form i--

pilcaleis being exp~andled onl In whatever mnanner Is appropriatte for thle

vaeone is inI. The Information created (luring the previous, llmses Is
rensent in the form that Is being expandled upon.

'Ilii (2 in iiimnjucatin between the system specification phase and( thle design1
iulas 1- more rlgorously, controlled. When the PSL/PS- codle Is deemned
-onif ice (I* tool is itse(1 to create Ada/Byron code s.keletouis b asedI onl the

1,s /T'S -ole. i ncorporatinrg the Information availl Ible *in t lie PSL/ P'A cod e
III ble A la/Byron code.

9i. Is your system automated, executable, compIlabie?

ThI jOs- 11Is (onipI'iedl of a series of executable tools wvhich a.,sst inIi he
112isi ()I statvenients or system dlesign. These statements-- take twvo forms.,

111I1 ol to thle P /PAsystem al( nd it code to thle 13yron ii ei
Tile I i-\ I od e Is III thle form of Ada code wit Ii s'l-tr e ri 1conImne nt. Miad1(

U ~ (is I21111 Iable. There Is a tool wvhich au~itomnates the transklo t m roiti
i'-. l'~-code to l1Yvroi codIe. Ini addlition. facflities ire provided to Ilerinitl
12 IVI I ( tat ior existling too~ls to create newv tools reporti hg ()ii thle In11( (ili-

14 ij iedscitin of the systeml.

1 0. D eseri be time graphics suipport ror youir systemn.

lit i-11 riinar:11ilv onI nIn]]Ifrajijes: hIo\v((rI. :1 iP(-h)2>i(l oit-i is

2121 Al ['i./S.\wli1 Is coilll te strllrtllred llwio-~\rk-1:1llion

'l~ l~rui :III1(1 has no1:001 gr:liic1i 1 111 I:U( 11CiN i'V sill.

I;~ ~ ~ ~~~~I writ hotX'I lSU ( WI(l-li ,grnplllcnil :1ii1d lillerIctliveIl~i
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1.Describe how your system supports concepts or:

-Early prototyping vs. rapid prototyping
-sortware reusability

- - -Information~ hiding
-P~ackaging concept
-Abstraction
-Typing
-Evolutionary development
.-Generics
-Macros
-Data flows

-Control flows

It is p~)sbeto creat e i'ogram w ith the Byroni Programii Li hriary A-ccess
I -wkn-ge which N%111 exainne the Ada specilications which in-,ke lip thle high

leve i 111 td an tornralial ly genera-,te skeletoni bodies for the in w hicit
-liiilzite r e1w Imeii leil workling oX each A-da uni. Thus it, spsil to

il: te 1 a 'Ii n im ry ,eecutable at ani early stagwe InI the (iesi-in wo)rk.

- N 11i(.( tle loiietto on eaich milt Is Included InI and( with the co)de. the
o it- tIn i be better doclionerited. anid tihe dociinationi is certainj to be

'1Ii rrnt 1i I in sy nc with the cole. Reniovin ug these pitl*a us miake cod Ic m we

(W11~ l le S ti'litllre ()I the daa-LL-; 'lseii which the iili'imll it~ 11llmit t(le

(*()d V is-ToredI. codeI is naturally divided Into IinterflacIe an1d I i pieentat !otl
() Ioe. iiiteii:Ici 1o,, is enerally ilist those AdaI~ specillicaitions" (lia1 thec

* ,it ~i V \()I I ievd.i to acce ss. wh'ile iipeiei toicode ten is to) he lo(t

I- I ci )1:111e i it ernaml letnals w Miiei I sets; (X t1W SY'sticia as a. w bole 'Rie nib

*J. I.- 1*1 j73lp (N d lltl 1111 h1
*0w )c ) :I( lv d d I )I ) I l II I1:(( ll



\Vhen the ssem i I itill I" leseIh ed using PSL/PSA. a large le-ree ()r
abstraction Is possible. A_, the system evolves, the abstraction inechanismuts
gradlually become those inec hanims providedt by A-da.

Byron provides ['ill access to Ada typing mechianisms.

The system Permiits cod~e to evolve easily Lis new recluiremlents or new
*implications of' old reqlIirements are dliscovered. This may result In newer

portions of the systemi undergoing design Mville older portions are in the
coding phase of the lire cycle, but this poses no problems for the ,systemi.

13 ron pro-vides thie full capabillity of A-\da grenerics.

- It wVould he po()ssi Ide to wVrite a flU(cro proce'ssor' using the Byron P rolra iii

Li b rary Access -S bui e 1t no ((I I m- this, p urpoxse cturrent ly exists.

~K P'L / Ps_ p rmilts dati fh~ )Vna1I vsls as well as other ilesIgn miet hodok ),gie,.
H ~In addlit ion, the [3yr )n dIa a1 se nintainus the information needled to1

cons,,truict datn a flw li1rn1.u loghn tool Is Currently lprovidled to

iTrori thismalis

*~ ~ ~ A .- \ lIt ree rente rator is I o ed Iwit h tihe Byron tools. hInormiaticn exis S l
more (let ailed flo~w ()r c a itrcol nalysis. hut C 1.ireit. tool)s (10 not take a Ian-11-
tnage of it.

1 2. Is there a paradit emnbedd(ed In your system? 11' so, describe It
briefly.

The [ SL/Fs.\ pa ra dlio Is that a s ystemi may be (lescrilbed at a igh, level
:1s :1series-, ( )r ())Ot )1 I- ent tle (and the relatilons h etweetl thiem. th'lese

*relaitions mlay talke many o nsand describe the interactions between thie
j f c t, s/ er it it 1 s

Tle lRvror pradc i t halt otrter a Svsteni a been specifled. It Hlosll

-to dlf5(Irihc it 1is11L d oeai s\I~ 411,1t011edl col~nlts,. Int general,. the

i(-I4!Y0 Mii bei oiuuiv :)., ,t rlictutrel co([]ntents,. and1 cod(e xvIll be :ldded

* iS I fw :111, md -~iU ef (0 compitlete.

1:3. D escri be the ex termnal t(x)ls withb which your syslen imiLerl'aces (Ux1I
* coitipall bllty).

.
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hecomes the Input to the tools In qu estion. Also. the tools withlin Byron :ire

loosely coupled. For Instance. the Byron document generator outputs a tle
which Is passed to a formatter Iot final rormatting. Some users prefer to

use a formatter other than that supplied with the system, so they decouple
the rormatter and Install their own. They only necessary modificatlon Is to

have the document generator oulitput slightly different rormatting commands.
aid this Is easily accomplishedl.

1-1. Describe how your system supports hierarchical decomposition and low
.- '. direction (topdown, bottoms-up, both, etc.), architectural perspectives (designer
*' creativity) and object-orlented design.

The P L/P,'.\ porton of1 tile system1 supports a variety or design methodolo-

gi1es. Incliltl ug Your Ion. \\: nle'/O rr. DeNlarco and Object oriented Design.
heli (o .e or FSI/PSA is the Prolle in Statement Language. which permits a

w1er to lesc ible a >v'i(ll i n tcr'ns ort ()l .Jects and the l)roperties of. and
a'l~~Os I )etweeti these o))ct .le Dirrereit nrchiltectures will result. from

difflrerent interpretatlons plnce(l on the objects. For Instance. the objects may

0 I',lrese {l.ita. or they I-iay repreent, l)rogram units. When the design

a..sest) t he By ron )rtin orI the syst e ni. the methodology used may agaln
%,v:ary. Depedl, hag on how tile Byron system is confIgured. llrerenti metholol-

In 'tlleral. the nallural lmlole of the system Is hierarchical (lecom position. A's
the system evolves, the task becomes better understood and the need ror

new nilts becomes alpapent. This does not. however, preclude the tse of
hottoni-I l lesign techniques: Ir a glIven set of packages Is available. that. will

" etell to inl'tlence the deslgn. as )eo)le write spel fleatlons which the existlng

iar{ es satilsfa ml Incorlporate t hemin In the system.

15. Is your system supported by rormal syntax & semantics? Describe
S." brIeriy.

'l e'h I I/t \ ,t,, ('i ll S Itl)]t S :1 Ilangitag ' ('ille(l the Pro lel "Sttetlllellt.
SIl.;iiIgltncI'., I 'I ils> el tp g e I t't l I e (Iesc{t- 'it)ti I A1 l)jlee'rs 111 erI tsI 1s t lItIt'0

"I ,l'lIf's I tI ll t " i e l:\ti .[s oit I thetr' o)ld c{.ts. For l Ist.all{'e. the .talte-

S.. I )t'I'I7 tIC l'1{O( l'2,ss"  lleV-('IIIlI)l(N'{-t')r('"S :-;

.

. -. 180

-. ~ ~~~~~~~ 'C %C %*~ ..1.. . -' - ' 1 - J . C J d
.~ S~~**~ *.*.%



The Byr-on systemn supports a sitiperset of' Ada. that is, Ada wIth the addItion
or striictured comments. These comments take the form

0 --1< ada-identifier:> <txt>

wher-e the ada identifier Is a keyword describing what kind of text the
comment Is expected to contain. Examples of keywords are "overview,"
.alg.orithm" and "modifies." The uiser Is permitted to define keywords by
stating the name of the keyword, what kind of Ada entities It may be
associated with, and the life cycle phase when It Is expected to be specified.

16. Outline typical utilization costs for your system (cost of acquiring, using,
training, & maintaining It).

Byron Costs
%ilerovax Vax 7xx Vax Sxxx

per prlimary CPU $'15.000 $25.000 $35.000
i'eqtiirerl training $ 1.10 $ 1.100 $ 1.10o

(2 persons)
TOTAL $16.100 $26.100 $3 6.l100

4 Mainten-ance for first year Is included. Af'ter that. It Is 20%o 01 the purchase

price.

FSL/PS-,A Costs5

3 app'oxiiateLy $ 120.0(00 total (rough order or miagnituide)

iwl ( 11es': 5 copies of Striictured Arcitect
copy a' Archtect fIntegra tor -11111 grtot specifIcation

Interface)
PS L/P SA.

8person tifhIn \ill Ani\rhor. osutn

17. Ind(icate the hostability (meastire ol (legreC of portability) of your

SYSteITI.

-t;L-Mvonl 'will he av: la'l)le )If n l)l( /IJV.N syte rnning \\IS. IBMI
rl- In )sts to valrious- oper:1l1II ysiem :11,e lanned. Byron i.s ai stand-alonie
tol is avlbl~ke on1 MM i-l ) :17(. leilt ect tIres rnning eithecr CNI.S or NV

I- lK/V.\\-VNIS. :)ill th. Spe~rry IM Psb.ISL.lPS;\ a1s aI st;11d-:flonec tool
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jiailalcl )it :ill of the above systemns as wvell as DEC ULTRLN and Apollo

UN IX.

B%,roni ltself Is wrItten almost entirely In Ada, as It Is fairly easy to rehlost. It
t() any systemn wichl hias an Ada compiler. However, a large amiount of
csleic Involved, so a rehost Is not necessarily a fast or cheap job.

18. Describe how your system supports Interdisciplinary abst ractLions/ represcn -
tatlons (i.e., systems engineering, software engineering, hardware engineering).

Tlio -4 cieii (Iireels its loctis towardl the creation of software, so very li1ttle
~'ii l~rt.t or tsks sch ais hardware dlesigni Is provided. It is possible to u se

ili sy>rt cm t() express thie requirements whichi sutch tasks pl)ace on thec

19 1, low corn plete Is the methodology - (10 Its principles embody

-A (Ievelopmflent methodology only
I -A design methodology only

-A programming methodology only
-A project control methodology
-A management methodology
-All of the above

Tllo i , %teiii atteinpts to be as rnetliodology free as possible. Thie L/A
Iif i 11 l) t he sVstIell can support the methiodologies of' Youdi. aii

:11( p ( r i T\kIarco as well as Object Oriented Desin . TI ie fByr mp t o
I1( lit s\-ein Is- simila1.,rly flexible. Neverthieless, If hle user doesit wail! to)

it( :11 esi ii) is hled I met hodology. there Is a default miethiodologyv. Tl'ils Is

1*11il-1 .1 :111( Ieim a rog.raimilw n ethodology. leali ng w~li ttlie hfflormna~-
ii wliilo 1w'ill1 epreent In the cor(le at variussteso h lfecl.

.J 20. IOcscribe hiow your systemn supports a teamn development approachi.

6 ( Niiber ol' stations/users).

litt! 1 gief ic-( 1) Ii nil ts to I lie nil ni her o)f uisers on1 t he sviiai 'F'l
Iiidi a c Iliel ii111 u ()I' 1 lit ic iie l i s'I

11i11 111io:11ia. P-sL 1 'P,'A :\ ha be-en used oh litii\ large21j PIO.IO((ts. :Ill By(r13\i'11

* v~~1 .- hc-[ 11-(I 'i :it le Mvu pro)ject. whIti peaked at ipointl il

IC
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21. Describe how your system supports design trade-ors.

It Is possIble to Include design rational In the design. and to descilbe posslble

f,ture enhancements In ways that make them easy to rind when time or

money become avallable to perform the enhancements.

22. Indicate the range of problems to which the system can be applied.

. The system -ssists the user in creating software throughout the entire Ii'e

-cyle. 'IromI requiremients aialysis to test and maintenance.

i 23. List the names, addresses, and phone numbers or rive (customers) mnjor
, sers o" your system.

-" ~P a l III lZu i w sk ,:

: Charles -ta,-k Draper Laboratorles
Ni.>. 71

"555 Teciilolo'y ' Q l are
-(: t'i~ll e. NL\( 02139
MI7) 258-1832

S[L:Irry Clc lu'ist
I-Iwahes Airc raft Co.
N.S. ( 1t /L215

[9)1 \V..Nlalvern

Fifl Iatn. C..\ 9253-1

171 1) 732-5760

I "NKlS' (or)'T(u'atouil
,: N . . Y h I .n

""" I Nl>,Ys I':uk'l

1'.(). BoX 11525

I l':i l.N IN 551h I
(612) 1.6-730(
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0

Mike \Wheeler

Grumman Melbourne Sysetems Dlvlsioi
Huntington Quad #3
4th Floor. M.S. J03-11S
MfelvIlle, N Y 117-16
(516) 752-3169

Bob Calland
Naval Ocean ystems Center
Code 624 (B)

San Dlego. CA 92152-560)

(610) 225-62:31
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jInteg'rated Systems. Inc.
101 UnIversIty :-venue

Palo Alto. CA 0-1:301-1695
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In~tegrated Systems, Inc.

D.Iescribe hlow your systemn supports early detection or incoiisIstenclcs,
closure and errors.

t ur' ( ofle*.Ad La suppo( rt,- s.He eairly detection or Inconsistencies. c lositre. i nd
lr~'~in h tlloilt~waYs.

al. Error checki ni on enItered d (ata Is pertormed atitoiatical ly a-~ t In

leNett n! ae,*- li!n re assiiloel a1I11 library of' building blocks ,. 1W-l
tn-1lIres tlllt all at 1: a tehnitlotv,-nsre consistent xvlth the intendled l'it ii.

i.'riw'rahia inteirace automatically p~rovidles an nnnnilgu~ious- vlsiml
(oil othtle 11111(1 ioiltv~ and~ Interconnection of* all elemewH oW zi

aIll. Ill h-!v(x-~ \1LSIm t eed hack onl Inconsistencies.

C. Thel( mnodel linker that prepares system models for slimulation a 11(

(et clleloll1( jeilForilis, extensive checking ror comnplet ene.s-s or model1(

lull ita ii~ollid ill( iielcolnnections.

d.Acm0 w-11 c~li~~ -1Il iii tinI capabillity nv allavble wvithi. t(~~I
Ill( aiist r jt iit e ('1 cl ctracy n c()nwlieteties, or anesg

- t)'s~~~i -:mi h kinInsillllated iitectly (r t he actual ,1\da 'ode tltiti isrOll('

A. 2 \What type of' progress inetric does the system produce? Is It quandah-
able mesure of' comnpletenuess?

Ill (Io( 'b .flo/(I f )h IiHt iii I v prtodlice n1 prot 2te5 met 1i1c. It wilt. 10

-. rj' ()I 1b I1iISSIliu. (w1 iii~iiipletely -pei(Iled leeinentt5\hei reqtii('t(

:al l I I ireoll ~ll t ite 1 ni( oat 1( to i nlny svtei ( (I -I(

De)sc ri be how you( lr syste in sup ports dJocumlntIatioun, program itaniagenirimft,

anid control.
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1. Describe how your system supports real time design.

Ili _1lUtO(1Ie'/A&I. a slem011 desigfl Is splieC L a a col lec tion)1 (I Ilroce.05-

-, ~Bloc ks. Bloceks NW hn :a F )cesS-BloUk are (, connectedl with ene I ot I e t :ind

wviT i tilt, ouilt:sl(I 10 elI\ToiViclit %'I:[ (hitl fmi - or)W 01 eotro 121lo(w5. These Ilo%% s

!Ire Telerred ITo as n." or! :1 F itr il ll.

'12(sM ,-Bloc'ks il h y en !ull I hilly hitertmt2hicill). A hat(L .hIrliy (Wl ) '(2 -itt

TlI Inl t~Ve 1Ho ck-, 1-- j) roil deT ()I for' (0115!tleEl" co tt~()1)1 lt 0i'd i arlt1lltii al -II(

* out ol ~~~lo, ,t, Ilitlili- tate tt':iflsttioti liat.an. AtteIt'(S-'oklvl
Iiw iier(.:icll specllhv at h~l Hant detetiliei comlplitat Ional1 I F*tatlii.I1' :InId

!I Iu1 01 t T TI I t p] '0ess. tias allo%%s, tii(2 iSt to MPi i.\ h~ot i h((Ie li

[It I 111% (l re:11-tit1le syst etils 11:11 eta( 11 11111111-:) cilltit / 1111tt it .-' k aIppiea( iI )1-,.

5. Decscri be how your systemr sum ports COflcu rrericy, parallelism.

l(/lw('/hi-X i riov~dfl aI tea1llime model tinht \IO\V5 , \Mtetm" :I.-,et ot

'11I(*T 11,01t . l p()~t (l tas ks. Ijee Iak 211 Ie sld ileil I'lt ) il

D :u11:1 :11n(l cot()l flows patssiiv. betiweeti tasks are hanldled Such tInt all 1:1siks,

-:11 1w rmo( ~lllltiltT2 ill paralldel. Tl'l-. tiei Ad(hi -(oltrcc code (.wl(Itaed

Iv oton~/.ldi ipF'5(it ilplilk()ItTtiS 0 1a emIl he lmI jItoetd lo uiTTlttoc(~--

II.:i.~ito isIn~ltilt e~ti aw lltta1hlmed enlvir-otlitieiits.

U~ syour systemt con~strained to a particuilar u plernenitatioii Iaiit2age (Ada)?

*'\(. \l()I'l'~.\7 \(-tioii of kit!o( i.sb is If))atinllt : \4o~t

7. Does you systtom prodluce Adla PI,* ?

.\'p.'d ic 111c H lw ,' 1)(II

VI'V:1 c d M Il ( ~ D . -Ii 1

I 1S. - ( , t1 I/I((W l -

%iTe2T(a)I(f iIlei-S ~loetlT(~T eili(

%: M

-'S

NV

0.%



8.IescrIbe how your system supports 111c cycle 1 rtrapiiise V I rilerphasec

Cofl)mI) un Icatlhowq.

ki iroe( ' edoXAd:i support s ystem lex'elopmieii IeY ii11_ l:e' st nil iir~ed ~~piii
lafl-ime that Is applIcahie to all ph 1e tl hie eleveleelelneii proce. T''Ie'

()I* n1 a -)lll l noim i r p h l otationi elraliinti:ll*V ill] 1)'1 ((11 .(i ii)%Ihet

N I ~lire eiihol [ lie s5otl ware Ilfe (cycle 11d 1( 1 ('Ii lllte(S i irle ni I IllI1in (N U 11:11

',:m1 occu~r letweein pliascs. S-pecilcatloiis. (Irl'-,,i :11A I d(lllii1:lim oi ire

()1*- i1 11 l ii, ct 1 In )t I tli t L7 i In 1 a .C )11( e ' ()1 11 we 1)111 I Ic I lie [I i I e i i

lC~~~~l'" ~ ln. [)ilue th ll l e*ll Iin.1)f lel e . 11( I-(i Ie'(( I iiie'l I heiihi- e

9). Is your systeml aultomfated, executable, cornpi able?

tn l I)%- I lie2 (.() Ic e ler t or is Ice etI 11 m p'i 1I hl(- :Ilid I ec lel Ic.

10 )srI be the ra csSupport [Or your systeryi.

el lie I ~ ~ iee '( )l' 'ii c1l1i l1lhe l(cx' ii i 111 1 lr i2 Ii Ii i Iid j ie ciiisr: i

1 1 . D escrib1e hlow your system suipports coneceps of':

-rly prototypinrg vs. rapid prototypinrg
-Software reusability

- ifruoriratlori hid ing
- -I ackagI rig conuce pt,

-Ahstracilo
- -Typing

* .lC~4volutitorary deCvelo)pmernt,
6 ' -( ;errcs

- M Cros)

- Iat lows

4W.
-(- %rto lw

6em- ---- 1..2I* S k0
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Aw~o( (sOv .Akil Lielitntc.s hothi rnpiid :111d ea1rly pritotyli_2 oI i: l-tiii(

iq s~~st(111. A\ prtototype~ (W ai svstenm desit Ian li uiky 1senbilii i

A ,~ ~( de rn piIlcnl eivi ron inenit anld Ihenl evanat mel islilni. A ilto( odc's

ext cinsive sliiilat ion capablity. An ii ca y l-tWt t. cali be p(ropessivel

retfined Into a) :coimpIlet e (lesilg ii. .-\t :Iiy jpoli Ill this liroces's. Ilhe euig-iuteer

cani Invoke the (-()(le grerator to generate I Ihe( code I~oir aniy sitl h-, en I wIt lI II i

thell- ~ n t hus :liiowing exvaltiatiou i olte :ctim pcii ciiln iou rode.

hIsft aId (A, Itin! he actlual Ada code lou.: -, ,telni Implemienit ait '(Iou. -UIlo

(/U./A-o/1:1 whesa:Ite(1 tpint e of I lie code wvith which It reu'enler:it (-.' I he rode :L,

neede~d base d tIpo)It -CA lock digraml. The bNock digcii pcrillw:lliol is :I

reiis:i'c, (l**aIIsp( )Itt abl repriesent-atioli 1' -a systeli i li I ho -( imc Illi

-ini .Sllpk -(1 flies.

li-Iilit -~li-(iit ClilCl. lI~llU (iOltI)MIuit. at ny level. Det :111s (-m be

liih n WII I I I Ihe nI( li ilr coili pol)Otis iili1 t Ie( 115cr. to) lc:1 %%\ it Ii miuchl

HPll W is' :11 T obects I hits redllcllir Ithe level 01* coiiii~lx1I v 01, I he systeiii1

I :iIwk:tigl'g. :1 - 'it lo~iS t Ala. is Sliillortel at code -eeatcli ne:1:011111. T]iw

-,d %\'Ac lii - l_,m nerat ld1 * v .Ai1Io( de/A Hais !.,- prville iC I (lie or Iilii Adi:\I

I): I Ii: IIit h e siippieiflciitcd by i ser liil-ray Inc kwges. I-en1 inres oI

[lei~iIA~ii(.i:Ill be .o[It Irol led by thle Irser viac tile rodc 1gci'i Po]n tent-

H 4 lilt) I& :Illm)vSI ilie lser toI view Ills syvsten ;'f it mvii Ic-it' I level of*

['- ii~iiii I 1 is( egin Wit i .r, li(ct~il itleas, thnt *()Ilii :I tl)p level view
lie'--\t eii Ihisvie ma i ie lrO essi vcly decomlposed 1it1to Itiwer levels;.

1 11liv1. :I level I- tea :c lie limt reqires ohlyllY ritnitiv lI'l li t lowil d eseri It i(hi.

iw, lco2(''i- to ((trlh( lte s vstcil Ill iii1hiel te samle Wa:I 11i:11 :Inl m't22tie

)1*i :1111 (eW~l ilv lintel.ll I it
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Thec c( )i1cept (A l(. cindt is V tse ext ensively III A utoCode/. 1:l beeni ise each

preilelilnci Ihilliil" Mlock In thle .rq.)hlcal language( Is, sulcI aj template.

Ci itoiuiz:-lion (W eachl t eminlte Is provided by (lata sup~plied by the uiser.

.- Iso. AXda -,it ia'e eiierlces ca ii h e u tilized ( lirectly by the user wiltiii ivser

* spcili I surce(o~l blcks.

Tix t orln( mELI) e 1c iSr e no(t I i5ed ill A utocode,/Ada.

(UO(nle .l~sel polCI ta rnpIcnl block diagram igle t tit

'peic > 1k) \\ d k ) IIl (1:11n :11 on l sidas

12. Is there a paradIigmt em bedded Ini your systemi? il' so, describe It

briefly.

P:1i;1, 1- inl in!lwd e In Aii l to( ode/i-I is t he block (Ihigri-n. It 1*lbmii

1:3~. D~escri be the e'xternal t(X)Is wi w hich your system 1 Iterla(:es (tx1l

k ill, i/. IIillI*:laII'S mVt i mNvI:\nNI alELI sNYsTHNi-. biu). \%.ioilit( are iot

I'- ~ ~ 111 I1111w I, t~ Flh t al -cp :rt-e ei.nm andl SIin ilatioi. Fi le( aire (iP~et hiI Y
Iur.( 1e,'I'/ :1 Hor inht can be eall monitored nitld (oil lll hy wcer

~ I ~i i i (I 1..1 211 1111;i ,llitl t an~d control to(-lS-.

H. D eScri be hlow your system supports fierarcI cal dlecomtpositionI and (1 now

di rection (topdow n, bottorrs- up, both, etc.), architectural perspectives (designer
creativity) and( ohblect-orlc Iite(1 design.

'li I '1 I iai~ ii'~ielwith *il/to~o(IC/Ii/:i nn' Ful11x )1lte:l-hircbicl 1n 1:11

di\ I '~-- ~loc :iii(oil! ali (it her Pro()css.-Blocks,. Iris- lis iias

Ii ~~hn~ irl\I. i'lwn :)n, 1m) rest rlIetiols o)n 1liii1iliii'; S-li-,' rothle

11 I . in I ii )Ai (I it I 11. )1 I lie nib (h~ He out. (ira I ile(:t 1 it V le -I it

TL I~- jt i . kii ( o 1c/ Iu/:1 are- wellI 1'1 deliteil () blockn aiid Iiv'cr cleat Ied

I ~ ~ ~ ~ ~ ~ ~ i !iit11t' ol 1 I1:1 :1 I'llc ( l )I* h -c- ll~ll p iraii et (,I" :Iil []( (W In'

hill(iiU ht'

1 5. L4 youIr systemii sup ported by Iortn al sy ii ax V.; se inan tis? I )es(-rl he(
IA1.briel'ly.

4.9
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1c1ia*l.Ai iili.1w l*i'iiwil ,vnt ax Is reqluired. [)es.igns can als-o be created
t'roni coiiafl: l ile'. wliCll mulist l'ollow l'orial synitax.

16. Outline -"ypicaIl utili'zation costs ror your system (cost or acquiring, usling,
training, m Taintaining it).

~. ~. For~ Alt:to( )(I,/.A'I: onl n \AX,-t atiori. typical costs wouldl be: 15-301K$ l1kw

ht worl .si :i ion hn r1.1Iware. :3:31\-,- 1or the -Uiro~ocl/chi software. approximnun -

~~lY I i' ( )t* irect irii ~costs plis' I mian-mionth of time requiiredl to become

pro llcl III. l( ttW lwiini i U cile cots .-r AitoCodeK-Add are 2O(-c/yeaI.

17. Indlicate the hostability (mneasure or degree or portability) or your

Th S YSTiN I I Wt 1.1 [;lK-c i o \V whIch .4i11toCbcdell4d Is la rge ly bn.sedIi
I 11T( 1 -i '1pe( ( I VAX \ \CSYvt e in. I BM ni ma.1 rainle. IBM PC's. \Vorkst a-

* I i \ern a s i nli IIc \.-\\I:Mt ons in A pollo Nvorkstations kSUN \\*tk r- aoi4
: '~()IS re (1 II'i, ( 1le(1oel.) . :Alt0(o(/AV(h) is curre ntly availale( o n

\ .\~i i inn Hl Mill lw iiic ivail;)hit onl otlher 11iin pon (le~nil( I(.

I1S. D~escri be how your systemn suppxorts interdisciplinary abstractions/represen-

tations (i.e., systemns engineering, sortware engli eerinrg, hardware engi nerinrg).

T ll I 1)1((k ol' (1Ii i111: N* llli orode/Aii. i nrJe~ orlen te( townrdS systlens

(idIi(P~iii. ~iI 1)1l l)(.k limi~n-l Teiii I(chnIiquIe" are commoin~ly lvsed (1I \

ilI n ~I!\xrceit ~erii111(.l . kil o('o(Q/A(,.lIns a soft ware enlileei'in''" tool
11:1 hat 'iillIs \Si(In leict loI. -\StIeli dc .a'ii. iatitoiriail l~~ictn1n

I1). 1IO low ICA coi p01C iste mehodology -o (0Its principles em ibody

-A deCvelopmrentI ilet hodolopgy only

-A design ricthodokogy only
-A program riti rig TMud hoololoy oFIly
-A project con rol inc thodology

-A inanagemnent methodology

-A\ll or the ab~ove

-: l )Si p l : 1 % 1 1
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Nby alix,111,11'y sotl w :r that p rovlbe Ior 1! conlIgu ratIon coU ti-)1 and! ionlt( rin 1lI*

tilie dnaabase fIe" created by -VutoC odeA&h.

20. Describe how your system supports a team dlevelopmnt approach.
(Number or stations/users).

.41,itoC de -AI:i sutpports teami developmenlt throtwhl thle decomposition of' a
-Astemi into a ierarchy o1' subsystems. each o1' which many be dleveloped
kida eIt-iI( etly aii I then i nteranteli. Catalogs o' block diagrami repres.entatlins,
01, -ysrel a cornl ponlentts cani be shared between dlevelopment teams as nece-s-

I 1rY. The num ber' oFt si mulIt neous uisers. Is determined only b~y the host,

~VIci.For- exam pie. %rVA\X hiardware can support multi pie users onl a si oe
l1irwi ie orf. dlist clit e( wor-ks-,t tin access t hrou igh a network. VsersuplcI

;n l~iratonco ntro oi x ls canII he 1vsed, to control access to sysemstinhi

* 21. Describe hlow your system supports design trade-ols

* '~Ilro Oh~,/.'I1 sulilpirts design I raie-olls li routIgh rapid simnulation i ad sys teml

22. Indicate the range of' problems to which the system can be applied.

A1to(, od~v,,)o1-a i c-eiline ,,yst enil lesI~i niid1 specillcation to:ol wvith
ii lj)lic-:tk1Sr '11 luld,111ce amid( control problemsl br aireraft..spacecrall.miil.

K pFOl'-~5coil! rol sytm nd sevmcu nsls xtcisIve s"imlaktionl callalill-
le(-:11,( IllrreultlO -lv:Ah vialewtIth tile Ait O(oo/ &Ily-ii tiX)15C1. (and~ more are(

cII(t. developmient ) 1uuakilng it sulita lhle Ibr usieIl innmJor sAinuilationsinluIig
loll lia ~ tt I l*:O ( )ry evaliiat loll. etc. Al itomiated coide generalt oii

:;rovbies :i -1--,11111c:1it1 cnpnla lit v 1,o rel-ti tu111e S l 1111 t jois 1ncludinug thlose

2:3. L ist, the ialies, addresses, and( phone num itbers of' live (customners) jmajor

users ol* your systemt.
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,SAF/RP[,
DYSS-Stop 24
Edwards AFB. CA 93523
(805) 275-5412
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sorLware P roductles anid Services, h ie.

1. IDescrIbe how your system supports early (letectioll o' i ncorisistejicics,
closuire and errors.

Both ci-o'r prevenltand : ebl(<rly error dle (tloll sire roitiiicl\, 'ipl)ottedl h%.

E P 0- . A powciTIii set at' :i navsi 11 2.riti piovid e rlinII:d:1IIc. '}i-t(i\

111il coiiilleeies.s ('lie('ks olt 1):1t1 at II~ he Y'- It :tt iV1ii''ii t .is \%.,I 1.s

rhecks Ian- miniplet erie,.ss. t ' pe carllITets. Ilico1Isist ('flles III ie eXport1/ini si

reO:lalanis hetween nladiiles/pntekae.esC. ittissi12.- \ilie sii iiIiV h akt a. cet
,-annew ToolI analysis1 I," dle aiitanntill :1Y: tie itlille(r is ,(iie-IIIvalked.

LP0'- sliseks thle i'(qIiii'elitt SpeeticiltII itisd (Oirp ii l-)gi t:

*~~ ()I ill the s - lt

-(.()Iltl tis pat eliil-(W tttliti i :1i1sl toss lsa- 5 resstliieilli(--

I-Ti ufwstcsks the- svstemi eii slseeilic;i oil lai:

-(-()sIlil~e~is of hficnr-r'iV leshi.

-hut ie a fllli1WS

A 115 1 :11 's 'Iit)t(t a suppor .t i : -100 t1:11 cod( *\ks:s i s*h Is :ic ' w :I.,s,

2. What type oI* prog.ress mtric does Olie systcrn produ nce? Is iL quan till-
able mneasn-iire oI* comnplete ness?

ati hY ii5 -- w ((I ll 1, eti~lt/15l () ' lits s-,I(lsiss III at ss i'lst*.i1i1-- h (: 1
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j:1. IDeser"Ibe howv your sysicm insupports (koeu rvlerntatlon, program muanagemrent

and( control.

1.los r e hw dvill ,1i!( r:I hes~ priii1e '11 pports:I rea ,I in d si

F. I)cs ribe hw y Ure sscw i sup11". ports wollc u re rc pral Icoliti (:cII

~~i. Is~%II :Iu literr co sta n t) 1cU.1 I plrodicuUc :i~IC~iitli~ ().I*g C (d)

lit ~ ~ :4: 1I:''W')tI;111 pr j c

Deciehw vtrsse sp/~ elOn ein

p0(vk (( 1) tlk p ci--11(

le e . :1( 1-clPd(Io .1( ii u - :1d

1)r vid,' I
, V :1MI II l~ *11- 11 l. :1)1*1. m1r M iI

I [1 : itpp i ('I' I i A :1w 1 t . . Ili,-- d fl U .. Pt -



7. D)oes you systeml produ1ce Ada )1?

Not. liot Ij11cci Iv. II 110S. l1vever. pnovldcs :1 design~l lrr, lngo to les il
-ven tiil1 io':t if (),rl. i1 1 Ill Ill - Ile reql-iremeflts (Wt 1)I1, objt Ivel\s.

8. Descri be how your system su pports IIIe cycle 1 utraphwic & 1Interplmse

9. Is your systemu aiiLAoiatcd, executale, cCimpllabIC?

1 0. Decscri be Ole graphlics surpport ror youir system.

II. escribcx how your systeu in spports corIcerls or':

-I ,arly jpr( itoy pi rig vs. raplid prototy pi rug
-S( )tw ire re iisalIi ty

-lIorfib kri 111(1 rigm
-I a1(kagi rg concept1),

-!\b:Atciori

%-Tiypinrg
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-IOaL: Ilows

-( oii lliows

-4 -I~:Ir - I t Tilt d( * UI (-:lit li XXIi I :1 C i' Itl SI i Xi n ali I s .I I e..

I kwv :1 I - CIi 1I i.I (I witi:dnI ss IF ciui- X Ii

I'll- 1- ,lllired ~ ~~~~~ 'k ci pi 11 l t. c m e t ), 1h :1y llo ll . l '' i

- - , ii I' Ii'- -1 ~~~~~il-(I I I I l - i .~I C CI

(.II heid..-(d 0(

I'[ ;\ - 11t ()I -ii:-l. )* ilk i m l o l 111iil.

-- 114 11( 111k / d M l

I I i I C I iiI)(. ii x -I -' I I I.' Xi Ih )

1 , ( 1c )('14

1 k k I 'I
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12. Is there a paradlgfin em bedded 111 you r systemi? 11' so, (describe 1It

brielly.

I I : tI': I kH n s'luI 11 it ( B Iz(.rI [LBa Izer. (1 w:I I binin. G~reen: sol't wzie Tl l1101-

i !i PMO)': I n n New Paal~n ILFE Computer. No\'(ll1 bei
T, ni 11:11 t er:1 t )l11.ses (Code 224eI4I1:1 t 11 In t-e 41elop4i 11

I I)eer bth le external t(x)ls with 'A'hId yor syte inelcs (1x1l

Ii ~ ~ ~ ~ t 4wI-. 114 I :14111 (11101 l illl il1(le' the l 4141(: lve :111d r11

11''r 1'.1 Th Inl I11ch2il tO ' Ithl e (4It4W IS III (I(\('O1J)d11 1411 (lo

I 1.I )eseri be how youir system suipports hierarchical decomnpositLion andlflow
41 Feth int pIo o Lon-1lip, ho i t.), arc ii tectuiral perspct i ves (designer

(eai viy)-i 11Ct-orielii tC( dIesign.

P n )l - n m loTh levels. I ol LI I - 4w i :14 I4d 1 ho 11-ll :11)I-

:~~I' 111d1 S41[ip ottlT . ObIject-o14'!11i(l (l4esiim I1-, (me4 (I' 144(

15. Is youIIr systemr su pported by lormral synitax & sCemantics? D escri be

-. ''\-!ii nel~ll-) -4(114:1101 l:r1~4442e-iwit lino-iulI syl(x :111d'en~n

- 4. ' T I 4414 I' 4-- 4-4) 1141111 .

4."W



16u. Olutlifie typical Utilization costs for your system (cost of* acquiring, uisinrg,
trainin mg, V. maintaining It).

* ~ tU2ItVA-\ hist- LIktii $4L2.500)

1 \eKo I'i~l $1 1.250
\riiii~f ui~iu~un~1e/up~I~ue Ie $ c.60(

17. Indi(icate Lt(e hostability (mcamre or degree ol* portabilifty) of' your

1 Viiteu~~e IIt rWI lhi flt , (oru(' o)1 tiO ohjlect1v(- ol* I Ie \II1 .IcO
01.I1:he ol h ):- -- ~I'K anuiIy (7:30-Sui()): WlNI V' ~'.'

Ni T F-( Ie III /'~l2h (dI IX): ieup-7000 (W.2000W. P'oi - ()I II(
- II( i th 5I'~ nvlihll onI r(Ii(St 4. Nh t I II I l iSH I i) 0 N I .

\1\. 1.2 :i11 1 3e1 Il 5 111i pleilleel at ions Nvi II he nv:niluli~he *III NkIt it (W II I N7.

18. De)scribhe flow your system suipports in terdisci ph naryastaio/r ee-
Latioris (1 .e., systemis engineering, soltware engineerinrg, hardlwarc engineering).

I I)-~IppqrI >v-peji s viw,,ilieerl lig. 1.e-.. :lilplor I -(II Stl :lrc 1lt'\tloflhIwIIl :1.-

11HP I(. ltiii 1 (f1ir lilc i t ti lI ot" 1''l pplW it I " 111pleauw tt u iee.

11) HLIow vomiplete is the melthIodology -do Its priniciles emnbody

-A tde ye bIt 110L e ni nle l()Obgy oly
-A deSign 11wetIodlolu only

-- A programmin g mnethodology on ly

A project .on trot methoology

* '. -A\lI of, Ow abo~ve

2,02



Al1l ()I the :11)(\c - [-l110" Itseltf :1~set 1,11 dil(e!,n andl~ develolicill

phlh)-ophy \%.ill 1 ntet-'ra'ted Illethlo'2,.\ SIIlp(wt. \(1(lthnizillV. EPIOs, is,
Ili 11)llo-1 l~de )Qe l it ~all I 5lfppm()t xili st~nilard filet I lodolhgy np[)folU1e'

Such L,; t1uintlonl-ouilewied. ilevIce-(lentQel. evenit-orilnted. lo(dule-orIlellt( I.

'-~F11t ll'-oref! c d.Iit:iIlx 11m.jIefclted :111d1 metho Iulwneitr~nl. w~1tl the Zaldflry to

20. 1)eserlbc how your system supports a tcaIll developmient approach.
(Number or stations/users).

1P iiiect pln illhi. ()I tt,:tlI tal 2 :1i1,1 \\OIIk -- ill (fS. s \\0II us.
hull \ l el d. liii %\Ik () I i' lw (,Iiuu u1('luu1i)(l !S 1wl)( wiOFII( ill

111 1uuaiclP(uii r1f( jud '-d\(kimn \\l'5 101 t cI dV(Io(I5

* 21. D~escri be how your systemi supports diesign traIc-orls.

Not hnu dlel, '1ippvwt d. ll hiiu iiur( ~i )vided(( to' :111:ilVZc d e

22. Indi~icate thle rarin goro p roblemis to wich I the syste in canl be appliedI.

IKVO' l- lwt ii elc(-hI1 I\ i-d 12. i :1iiulai. ot111w ( I ij (IT i- l )io( cl-.

203



23~. i st t.he munesC. addrvesses, and( phone niurn hers or live (cusisnm) majlor
usters- ol* your svs' i.

nv1I1d )v. IruuiliK~iii

SMr

Di). -lw TccI.:1

Dr.~ II' Iii

420
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